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January 1976

1 January: “An impressive record of cost-cutting that could well set an
example to many agencies” had been achieved by NASA since the mid-
sixties, said Sen. William A. Proxmire (D-Wis.), one of the agency’s
severest critics. Chairman of the Senate Appropriations subcommittee
that handles NASA’s appropriation, Proxmire said that NASA had made its
tight budget go farther by acting as its own prime contractor when
construction bids were too high; buying electronic parts from a standard-
ized list; providing reimbursable launches to private industry and other
outside organizations on an ‘‘accelerated’” basis, although not—
according to Proxmire—charging enough for them; and, in general,
making “one dollar do the job that it took two dollars to do in the free
and easy money days.” (Today, 1 Jan 76, 1)

® Failure to reach a satisfactory nuclear arms agreement with the Soviet
Union would result in U.S. development of a new land-based inter-
continental missile, according to U.S. government sources quoted by
Reuters in a Baltimore Sun story. The 5—yr defense plan to be submitted
to Congress in 3 wk with the new FY 1977 budget would include spending
$1.07 billion to start work on a larger and more accurate missile called
MX that could be launched from silos, aircraft, or land-mobile platforms.
The new missile would be operational by 1985, the report said. (B Sun,
1 Jan 76, A6)

® 2 January: NASA planned 18 major satellite launchings in 1976, 16 from
Cape Canaveral and 2 from the Western Test Range at Vandenberg Air
Force Base. First of these, on 13 Jan., would be a U.S.—Canadian commu-
nications technology satellite; second, on 15 Jan., would be the Helios
satellite built by West Germany. Other NASA launches during the year
would include 2 comsats for the North Atlantic Treaty Organization; 2
maritime comsats (Marisats); Palapa, a comsat for the Indonesian gov-
ernment; the second geostationary operational environmental satellite
(COES-B); and Lageos, a laser geodynamic satellite to help alleviate
earthquake hazards. (NYT, 3 Jan 76, 5)

® As he assumed the presidency of the American Association for the Ad-
vancement of Science, Dr. William D. McElroy (chancellor of the Univ.
of Calif. in San Diego, and former director of the National Science
Foundation) said he planned to reorganize the AAAS journal Science,
involve the association more deeply in government and industry activity,
and quadruple the membership. Dr. McElroy, called the ‘‘leading world
authority on the biochemistry of firefly light,” said he hoped to stop the
publication of pure research papers in Science, as more specialized
scientific journals could do this more efficiently, and to promote a free
flow of ideas between the universities and the industrial community by
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Four of the comsats in NASA’s 1976 launch schedule: A, Comsat General’s Marisat,
launched 19 Feb.; B, NATO l-A, launched 22 Apr.; C. Comsat General’s Comstar 1A,
launched 13 May; D, Indonesia’s Palapa, launched 8 July.
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including more articles of interest to users in industry and engineering,
and paying more attention to science issues in government policy. He
referred to the “‘unfortunate separation” between industry and univer-
sity after World War 11 when science gained new nonindustrial financial
support; by increasing the circulation of Science magazine, he would
expand the AAAS membership, as the magazine is available only to mem-

bers. (VYT, 2 Jan 76, 10)

5 January-4 February: Permission to fly the British- and French-built
Concorde supersonic transport into the U.S. was the subject of a hearing
called by Transportation Secretary William T. Coleman, Jr., in Washing-
ton to help him decide the matter within 30 days. Basic arguments pro
and con were not new, observers agreed, as they had all been thrashed
out in a bitter 1971 congressional fight that halted U.S. efforts to build
an SST after about $1 billion had been spent on the project. The case
against the Concorde had been that it was too noisy and that its emissions
polluted the atmosphere and depleted the stratospheric ozone shield.
Spokesmen for the Concorde cited its benefits in speed of travel and
technical achievement. At the hearing, representatives of the Va. state
government called for approval of Concorde landings at Dulles, in view
of the airport’s significance as Virginia’s international gateway; these
advocates found themselves opposed to the views of the local Va. juris-
dictions which did not want the SST landing there. Gov. Hugh Carey of
N.Y. opposed the Concorde’s coming into JFK Airport because of the
noise. On 6 Jan. the Environmental Protection Agency reversed its
previous stand, calling for a total ban on commercial operations in the
U.S. of the British-French $ST. On 13 Jan., the Aerospace Industries
Assn.—U.S. manufacturers of aerospace vehicles and components—
submitted a letter deploring the cancellation of the U.S. program and
supporting Concorde’s application to operate. On 29 Jan., the Am. Inst.
of Aeronautics and Astronautics, claiming to represent 22 000 engineers
and scientists, called for a limited-operations trial period to collect data
as the basis for a final decision on giving Concorde access to U.S. airports.
The Concorde had begun regular passenger service 21 Jan. between
Paris and Rio de Janeiro, and between London and Bahrain, as the climax
of 14 yr of technical cooperation between Britain and France and a joint
investment of more than $3 billion.

DOT Secy. Coleman announced 4 Feb. that he had granted the Con-
corde “‘limited scheduled commercial flights’ into the U.S. for a period
not to exceed 16 mo under precise limitations. British Airways and Air
France could send up to 2 flights per day into JFK and Dulles airports,
but the permission could be revoked upon 4 mo notice or immediately in
case of emergency. The limitations included prohibitions on landing or
takeoff in the U.S. before 7 am or after 10 pm local time, and on flying
at supersonic speed over the U.S. or any of its territories. In his 6 1-page
decision with 36 pages of appendix, Coleman said the 16-mo period
should be long enough to demonstrate the validity of his judgment. Upon
hearing of the secretary’s decision, 2 members of the Senate Commerce
Committee were narrowly defeated in an attempt to ban the Concorde
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from landing in the U.S. by attaching such a ban to a bill authorizing funds
for airport development. The Concorde’s only supersonic competitor was
the USSR’s Tupolev-144, in service since 26 Dec. 1975 within the Soviet
Union as a freight plane. (NYT, 5 Jan 76, 1; Av Wk, 5 Jan 76, 26;
W Star, 6 Jan 76, A-3; W Post, 6 Jan 76, A-1; AlA Aerospace News
Release 76-1; text, AlAA letter to DOT, 29 Jan 76; NYT, 21 Jan 76,
16-17; W Star, 21 Jan 76, A-3; B Sun, 28 Jan 76, A-6; NYT, 1 Feb
76, 3-1; DOT Release 09-76, 4 Feb. 76; NYT, 5 Feb 76, 1, 16, 32M;
W Post, 5 Feb 76, A-1, A-18; B Sun, 5 Feb 76, A14)

6 January: The Republic of Ireland would become the eleventh member of
the European Space Agency, ESA announced today, when parliaments of
the existing member states (Belgium, Denmark, France, Germany, Italy,
the Netherlands, Spain, Sweden, Switzerland, and the United Kingdom)
ratify the agency’s convention. Ratification might take 1 to 2 yr, during
which time Ireland would retain its observer status. The ambassador of
the Republic of Ireland in Paris signed the ESA convention 31 Dec. 1975.
(ESA release 5 Jan 76)

7 January: The U.S. Coast Guard began its Project Icewarn field program
with the first of a number of daily ice-observation missions by aircraft
over the Great Lakes during the winter navigation season. The flights
would continue through 2 Feb., when ice conditions were expected to
stop all shipping on the Great Lakes, and resume in Mar. with the
breakup of the ice and continue through Apr. Objective of the program
was to provide Coast Guard personnel with experience in operating a
side-looking airborne radar (SLAR) system developed by NASA’s Lewis
Research Center, which included equipment to convert radar signals to
ice-cover images transmitted in real time from the aircraft to the ground
through a relay channel on Sms/Goes 1. The system would be demon-
strated in a simulation during which ice-cover information would be
transmitted to captains of lake shipping for use in routing the ships
through the ice. {(Wkly Briefs for Admr, 12 Jan 76)

® A new computer program developed at Johnson Space Center from Landsat
digital data could compile maps on any scale desired showing water
surfaces in excess of 0.024 sq km, said specialists in the Earth Obser-
vations Division at JSC. Nations needing an inventory of their water
resources could obtain maps of their lakes and reservoirs, and state
governments could use the service in choosing between recreational and
industrial use of available water supplies. The program, called Detection
and Mapping (DAM) Package, required only $300 worth of computer
time to map more than 33 800 sq km. As the two Landsats cover about
95 percent of the earth’s land mass, the system could produce surface-
water maps for virtually all populated regions with almost 100% accu-
racy for water areas as large as 0.04 sq km; position accuracy—the
degree to which the maps match the terrain—would be within 90m of
dead center. User training would be typically no more than a day, and
the system would need no experts to implement it. (NASA Release 76-4;
1SC Release 76-01)

® The Peoples Republic of China indicated for the first time that it planned
to put a man into space, according to an article in the Peking Kuang-
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ming Daily entitled ‘“The Launching and the Bringing Back of Artificial
Satellites from Earth.” As reported by radio from Hong Kong, the article
recalled that PRC had put 5 satellites into orbit since 1970, emphasiz-
ing that China 4 (launched 26 Nov. 75) “returned to earth as scheduled
after functioning normally.” After explaining how satellites were
launched and recovered, the article added that recovery was particularly
significant in “‘sending men into space.” The radio report said that the
article—first of its kind in the official PRC press—was even more sur-
prising because the Chinese supposedly had not heard that man had
walked on the moon, as this had never been reported in the Chinese press.
(FBIS, Hong Kong AFP in English, by G. Biannic, 7 Jan 76)

8 January: Goes 1, a new geostationary environmental satellite launched in
Oct. 1975 for the National ‘Oceanic and Atmospheric Administration
(NOAA), became operational, replacing Sms 1 above the equator over
northern Brazil to provide forecasters with visual and infrared pictures
of the western hemisphere, to monitor solar-flare activity, and to relay
information from data-collection stations in remote areas. Sms 1 would
be moved to standby status over the eastern Pacific south of Mexico; a
prototype satellite, some of whose systems have degraded, it could still
provide full operational data on an emergency basis. Sms 2, launched in
Feb. 1975, was moved in Dec. from 115°W to 135°W to provide
improved imagery of the Pacific in the Hawaiian Islands area. (NOAA
Release 76-1)

® The Flight Research Center at Edwards, Calif., NASA’s prime site for
experimental research in aeronautics, was renamed the Hugh L. Dryden
Fhght Research Center in memory of the pioneer aeronautical re-
searcher who was first Deputy Administrator of NASA, a position he held
until his death in 1965. Dr. Dryden’s contributions to aeronautical
research included investigation of high-speed airfoils, supersonic
propeller-tip velocities, boundary layers, and airflow wind turbulence,
and development of high-speed wind tunnels. He was director of the
former National Advisory Committee for Aeronautics from 1947 until
that agency became NASA in 1958. (NASA Release 76-7; FRC Release
1-76; Goddard News, Feb 76, 6)

® Inobserving the results of Salyut 4’s first year of operation in space, Soviet
cosmonaut Konstantin Feoktistov in an article in Pravda reviewed the
research and experiments conducted on board the space station, calling
it “a major achievement for Soviet space navigation.”” Special mention
was given to the solar radiation studies and environmental photography
done from Salyut 4; the first expedition photographed a million sq km
of Soviet territory, and the second crew also took pictures to enable
scientists to follow developments in hydrology, vegetation, and climate.
Medical studies of the crews centered on the effects of long space flights
and the mechanism of the body’s adaptation to weightlessness. Salyut 4,
the article noted, was built with an eye to longer activity for the station
and better facilities for prolonging manned missions. (FBIS, Tass in Eng-
lish, 8 Jan 76)

9 January: Geos 3, the geodynamics experimental ocean satellite launched
9 Apr. 1975, completed 9 mo in orbit and the project was judged

5



January ASTRONAUTICS AND AERONAUTICS, 1976

successful with respect to the prelaunch mission objectives. Problems
with orbit definition and revised criteria for data distribution had delayed
the release of large quantities of data, said a report by Charles W.
Mathews, Associate Administrator for Applications at NASA, but the first
batches would be shipped 30 Jan. to principal investigators, and sub-
sequent batches would be released monthly thereafter. (MOR E-855-
75-01 [postlaunch], 25 Feb 76)

10 January: An unmanned ground terminal that could operate with several
satellites in synchronous orbit above the earth was patented by three
engineers for the Communications Satellite Corporation. Previously, a
separate earth terminal was needed for each satellite. William K. Sones,
Laurence F. Gray, and Louis Pollack, of the ComSat staff in Washington,
D.C., invented the new facility, considered a major advance that would
add reliability and reduce costs. The structure included a single reflector
about 9.7m by 15.4m with enough traveling-wave tubes, transmitters,
receivers, and amplifiers to handle two or more satellites, plus monitors
and controls; the reliability feature was a system that switched in another
tube if one became defective. Possible uses would be on offshore rigs or
at oil-pipeline installations that were unmanned but required constant
communication by satellite. (NY7T, 10 Jan 76, 31)

11 January: The French government halted operations of sounding-rocket
and scientific satellite launchings from its base at Kourou, French Gui-
ana, after 7 yr of activity that included launches of 275 rockets or
balloons, many of them under U.S. government or National Science
Foundation programs. The base had become a victim of European eco-
nomic problems that had led to the abandonment of ELDO—the European
Launcher Development Organization formed by several countries in July
1966—when the first launching in 1971 {failed. The head of the oper-
ations division at Kourou said there was a complete lack of coordination
among the countries, although France and its partners had spent about
$500 million on the site and support facilities at Kourou. Space research
would resume in about 4 yr with the launch of a 3/4-ton tele-
communications satellite sponsored by the French government, under a
new system in which each project would be under the management of one
country. Ten European governments would contribute money, and the
funds would be allocated in the form of contracts for each project.
(W Post, 11 Jan 76, E 7)

12 January: Use of dirigibles instead of drifting stations in the Arctic Ocean
for polar exploration and scientific studies was advocated by Soviet polar
explorer Nikolay Blinov, a staff member of the Leningrad Arctic and
Antarctic Institute, as reported by Tass. The USSR had been using obser-
vatories set up on ice floes to forecast weather and ice formations on the
northern sea route for about 40 yr; the 23rd North Pole station was
established on a large iceberg in the last quarter of 1975. Blinov pointed
out that the continuously drifting stations, never safe from breakup
and melting away upon encounter with warm water, offered less relia-
bility than dirigibles, which could remain over a location for an indefinite
time to register data on the ‘“hydrological regime’” of a certain area and
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would be durable and less expensive to maintain. (FBIS, Tass in English,
12 Jan 76)

13 January: Eighty percent of the 114 federal research laboratories had not
adopted cost-cutting activities recommended 6 yr ago by the General
Accounting Office. A new GAO survey found that agencies had not made
periodic inspections of equipment to find unused items that could be sold;
had not established equipment pools to eliminate duplication and under-
use of costly scientific tools; and had not started using ‘‘time meters’ as
a check on how often the equipment was used. Agencies following the
three recommendations could save millions of dollars, said Rep. Les
Aspin (D-Wis.) in releasing the GAO report, citing an atomic research
facility that saved $24.2 million by disposing of unneeded equipment.
Aspin also referred to purchases of expensive sophisticated equipment
for a single experiment that was never used again, when it could have
been sold or passed along to another agency. (W Star, 13 Jan 76, C8)

® The largest optical telescope in the Southern Hemisphere began operation
on a mountaintop about 483 km north of Santiago, Chile, to give astron-
omers their best look at objects such as the Magellanic Clouds and the
brightest globular star clusters visible only from that hemisphere. The
13.7m-long telescope’s steerable portion weighed 300 tons, so delicately
balanced that one person could move it by hand. Its mirrors were made
of Cervit, an optical material insensitive to temperature changes; its
15-ton main mirror was 4 m in diam. and 61 cm thick, and the secondary
mirror was 1.3 m in diameter. The new Cerro Tololo Inter-American
Observatory would be run by the Association of Universities for Research
in Astronomy (AURA), Inc., under contract to the National Science
Foundation and in cooperation with the Univ. of Chile at Santiago; Cerro
Tololo and its sister institution, Kitt Peak National Observatory near
Tucson, Ariz., would be national research centers with 60% of all tele-
scope time available to qualified visiting scientists who would otherwise
lack access to instruments capable of frontier research in astronomy.
(NSF Release PR 76-4)

14 January: The French government had earmarked a preliminary budget
of $3.6 million for development of a spy satellite that would survey the
earth’s surface with infrared cameras, the V.Y. Daily News said. Weigh-
ing several hundred kg and orbiting at 500 to 600 km altitude, the
satellite would use several lenses in visible and infrared light to detect
details at sizes ranging from 10 to 100 m. The government’s represen-
tative for armaments, J.-L. Delpech, said that France had “‘no military
space policy”” because reconnaissance satellites were “‘not essential” to
France’s “‘deterrent strategy.” (FBIS, in French, 13 Jan 76; NY News,
14 Jan 76, 58)

15 January: Helios 2, third* cooperative project of the U.S. and the Federal
Republic of Germany, was launched from Complex 41 of the Eastern
Test Range at 12:34 am EST (0534 GMT) on a Titan-Centaur (TC-5) into

*First FRG-U.S. venture was the German research satellite GSR~A, launched
in Nov. 1969 and titled Azur in orbit.
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a solar orbit that would put it between 44 million and 144 million km
from the sun, 3 million km closer than its twin, Helios 1, launched 10
Dec. 1974. Each Helios carried 7 experiments of West German scien-
tists and 3 from the U.S. The experiments would investigate solar proc-
esses and events such as coronal, solar-wind, and interplanetary fields
and waves; cosmic rays, both solar and nonsolar; dust particles and
zodiacal light; and celestial mechanics. Helios 2 was the first spacecraft
carrying a detector for gamma-ray bursts in space, whose cause and
source had not been identified since discovery in 1969. Combining Helios
data with information from other satellites might pinpoint the direction
of the sources and permit their identification with visible celestial objects.
The Helios spacecraft weighed 376 kg, with a 1.75 m cylinder carrying
conical solar arrays on each end that gave it a spool shape; with deploy-
able booms extended, Helios 2 would measure 32 m tip to tip. The solar
arrays would provide a minimum of 240 w at aphelion—much more
when closer to the sun—to power the data handling and transmission.
Scientists also hoped for more information on the unexpected concen-
tration of micrometeorites found by Helios 1; about 15 times more of
these particles were detected within 53 million km of the sun than had
been observed near the earth. Cost of the 2 Helios missions was about
$260 million, of which the German share was about $180 million for
spacecraft units, 7 experiments, and command and data-acquisition
expenses; mission control would be at the German Space Operations
Center near Munich. The U.S. paid for the 2 launch vehicles and the 3
U.S. experiments, plus support services, a total of about $80 million. A
third Helios had been considered for launch in 1980 to measure solar
activity at the height of the 11-yr cycle and to study Comet Encke. (NAsA
Releases 75-317, 76-2; MOR S-823-76-02 [prelaunch] 7 Jan 76,
[postlaunch] 23 Jan 76; NYT, 16 Jan 76, 27) »

® The USSR’s supersonic passenger plane TU-144, in service between Mos-
cow and Alma Ata in Kazhakstan, had flown further on the special test
bench still being used to operate its engines under varying flight condi-
tions than it had in the skies, according to a story in the newspaper
Pravda. The bench, designed simultaneously with the aircraft itself,
could accommodate the 65-m-long plane and simulate conditions such as
outside-temperature changes from —60°C to 150°C; oncoming and
vertical air currents with a velocity of 30 to 50 m per sec; and air-current
impact on skin and control mechanisms in TU-144 takeoff and landing.
The plane’s wings and fuselage were ““wrapped” in 5000 steel rods with
sensors attached to 12 000 points that signaled the slightest change to
computers; the bench included 8000 thermometers, as well as 3300 km
of wires from the TU-144 to instruments and computers, “equal to the
distance between Moscow and Alma Ata,” the report said. During the
tests, the cabin retained normal atmospheric pressure and temperature
even when exterior conditions imitated those at 18 to 20 km in the
stratosphere where the plane would be flying. (FBiS, Tass in English,
14 Jan 76)

® Scientists attempting to find a source of unlimited energy like that which
powers the sun had taken two potentially significant directions, Walter
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Sullivan reported in the New York Times. Soviet researchers had shifted
from emphasis on laser beams for crushing nuclear fuel to superdensity,
to use of electron beams for that purpose. Although 90% of U.S. effort
had been on converging pulses of laser light, a new system of using ion
beams had shown advantages over the electron-beam method from which
it evolved: the apparatus would deliver a vast amount of energy to a fuel
pellet, causing the shell to explode both inward and outward. The inward
blast, crushing the pellet core to 1000 times its original density, would
produce a fusion reaction resulting in helium, and a small amount of mass
would be converted into a large amount of energy. The U.S. electron-
beam study was based at Sandia Laboratories, in N.M., one of three
research centers operated by the Energy Research and Development
Administration. Although the U.S. use of ions was the chief novelty in the
fusion-energy field, laser fusion was still the front runner, Sullivan noted.
(NYT, 15 Jan 76, 22) ,

16 January: An impartial “science court” to weigh controversial national
issues such as pesticide use or nuclear-reactor safety was one of several
ideas under consideration by two advisory groups appointed by the
President last year to give the proposed White House office of science
and technology a head start in its task of making major policy decisions.
Dr. Simon Ramo, chairman of the advisory group on technological
contributions to economic strength, pointed out that no procedure
existed for dealing ‘with scientific and technical portions of important
issues. Dr. William O. Baker, president of Bell Laboratories, would chair
the other advisory group on advances in science and technology. A 2-day
meeting of the groups in Washington ended with the plan to test the
science-court idea in an experiment, choosing a controversial issue in
which a clearcut statement of scientific facts seemed feasible, then
arguing the case with advocates and cross examinations for both sides,
with an impartial panel of scientific judges to make the decision. Dr.
Ramo said the experiment should teach the advisory groups about the
issue they chose, help the government agency that must deal with the
issue, and demonstrate whether the court idea would work. Major issues ,
on which the advisory groups would attempt to assist the White House
included the world problem of food and nutrmon, he issue of tech-
nological innovation and its effect on productw:ty, and the effect of
government regulation on advancement in science and technology.
(NYT, 16 Jan 76, 32)

® The board of directors of Communications Satellite Corporation (ComSat)
declared a quarterly dividend of 25 cents per share payable 15 Mar. to
all shareholders of record at close of business 13 Feb. The group’s 22nd
consecutive quarterly dividend would be the 7th at the 25-cent rate.
(ComSat Release 76-1)

17-29 January: The Communications Technology Satellite designed by
U.S. and Canadian technicians—world’s most powerful comsat—was
launched from Complex 17, Eastern Test Range, at 6:27:54 pm EST
(2328 GMT) on a Delta 2914 vehicle, delayed from its scheduled date of
13 Jan. The 346-kg space craft cost $60 million in Canadian funds and
$22 million in U.S. funds. The design departure used on Cts was the
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system for providing solar power to the transmitter: a pair of accordion-

pleated solar arrays to be extended by thin steel booms to a wingspan of

7.5 m each, that could provide 1 kw of power over Cts’s 2-yr lifetime.

A 3-axis stabilization system would keep the panels pointed toward the

sun for power while the satellite antennas aimed accurately at the center

of target transmission areas, about a timezone wide. The large-diameter
low-profile spacecraft would be turned over to the Canadian Department
of Communications for operation after the spacecraft reached syn-
chronous orbit; Apogee-motor firing at 3:41 pra EST 20 Jan. put Cts into

a synchronous orbit at 35 888 km altitude, with final station at 116°W

over ‘the equator reached 29 Jan.

Cts was the result of a 5-yr international program of cooperation
between NASA and CDC to pioneer in new methods of providing commu-
nications services by transmitting high-quality color TV and other data to
small user-operated ground stations in remote areas. It carried a high-
efficiency 200-w traveling-wave tube amplifier developed at LeRC that
would operate at power levels 10 to 20 times higher than those of
previous satellites, permitting the use of smaller and less expensive
ground equipment, and in a new frequency band providing microwave
signals in the 12-ghz region. In 1971, the World Administrative Radio
Conference had begun assigning frequencies between 11 and 14 ghz and
18 and 30 ghz to signal-relay and broadcast satellites of the future, in
hopes of averting a communications jam in orbit in the 1980s. The
satellites could provide any country with a means of transmitting its own
TV programs and setting up medical and educational consulting services
in sparsely settled regions by using small, inexpensive-——even portable—
ground stations. (NASA Release 76-9, 75-316; MOR E-610-76-01
[prelaunch] 22 Dec 75, [postlaunch] 28 Jan 76, [postlaunch #2] 13
leases 16 Jan 76, 6 Feb 76; W Star, 18 Jan 76, A-2,
NYT, 30 Jan 76, C 11)

18 January: Ats 3,;launched 5 Nov. 1967 primarily as a comsat, went into
semiretirement when the National Oceanic and Atmospheric Adminis-
tration turned off its multicolor spin-scan cloud camera that had taken
the first color photograph of the earth from space. During its 8 yr of
orbiting 35 800 km in space synchronously with the earth’s rotation,
Ats 3 helped prove the theory that continuous viewing of earth’s cloud-
cover would provide meaningful weather information. A¢s 3 transmitted
thousands of pﬁotographs of hurricanes, tornado-bearing thunderstorms,
and other life-threatening weather phenomena, including the timely
warning of Hurricane Camille before its assault on the Gulf Coast in Aug.
1969. Besides weather pictures, Ats 3 had relayed live TV coverage of
events such as the Apollo missions, Pope Paul’s visit to Colombia, and the
1968 Olympic games in Mexico City. Although superseded by more
sophisticated geostationary spacecraft such as Sms I and 2 and Goes 1,
which offered better visual transmission and provided nighttime imagery
through infrared sensors, Ats 3 would continue to relay data as part of
NOAA’s worldwide weather-facsimile broadcast system, and would be used
by NASA in ‘communications demonstrations such as medical and edu-
cational experiments. (NOAA Release 76-5)

10
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® Reviewing the Energy Research and Development Administration’s first
year of operation, ERDA Administrator Robert C. Seamans Jr. said the
U.S. had taken rhajor steps to assure adequate energy supplies in the
future. Establishment of ERDA on 19 Jan. 1976, bringing together energy
research functions formerly located in other agencies, was itself a mile-
stone. Specific steps cited by Seamans included a major solar-heating
demonstration and completion of two heating-and-cooling projects; de-
velopment of a national energy ReD plan emphasizing conservation of
energy and development of new sources; demonstration and testing of
more efficient recovery and use of coal, oil, and shale; biohazard screen-
ing of 150 compounds in fossil fuels to determine which might cause
cancer or genetic mutations; and identifying problems in the nuclear-fuel
cycle, including reprocessing of fuel and disposal of wastes. Describing
fossil and nuclear energy as the near-term and midterm resources of the
nation, Seamans said that conservation should enable them to carry the
U.S. into the next century, when essentially inexhaustible energy sources
should be available: solar electricity, breeder reactors, and fusion power.
(ERDA Release 76-5)

® The Apollo lunar scientific experiments package (ALSEP) set up on the moon
in Feb. 1971 by astronauts Alan B. Shepard and Edgar D. Mitchell
during the third manned exploration of the moon ceased transmission,
probably because of failure of electronic components, engineers at John-
son Space Center said. The Apollo 14 instrument, one of five stations on
the moon, had provided scientists with lunar seismic data in combination
with stations set up during the Apollo 12, 15, 16, and 17 missions.
Originally designed with a 1-yr lifetime, the ALSEP 14 was first of the
stations to fail completely, although it had lost its ability to receive
commands a year previously. The remaining stations continued to pro-
vide data on the moon’s seismic activity, heat flow, interactions with
earth’s magnetic field, and the solar-wind and cosmic particles that
continuously bombard the lunar surface. Findings based on ALSEP data
included measurement of moonquakes, mostly at about 4 on the Richter
scale; indications of a lunar core at or near the melting point; a thick
lithosphere that probably prevented mountain-building on the moon; and
a tenuous atmosphere deriving from solar-wind particles. The seismic
instruments on the ALSEPs were the most sensitive in existence, and
the remaining stations were estimated to last for another 3 yr. (JSC
Roundup, 13 Feb 76, 1)

® Food preparation and packaging techniques developed by NASA to feed
Apollo and Skylab crews during space flight had been used in a pilot
program to provide balanced nutrition to elderly persons living alone, the
Johnson Space Center announced. The program, called Meal Systems for
the Elderly, was part of JSC’s Technology Utilization program to apply
space-developed technology to solution of earthbound problems. The
goal was to provide a meal system that could be opened, cooked, eaten,
and cleaned up by older people living alone; each meal would provide at
least a third of the daily diet allowance for an older person, and a field
demonstration had been scheduled that would evaluate the meal design
and delivery methods by the end of 1976. The JSC team developing the
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program would aim at a shelf-stable, multimeal package that could be
distributed by several methods—even parcel post—to senior citizens
living beyond the range of hot-meal delivery or to those in areas where
meals were not provided. (NASA Release 76-6; JSC Release 76-02)

20 January: Dr. Wernher von Braun, who had retired in 1972 as Deputy
Associate Administrator for Long-Range Planning at NasA Hgq, said in a
Washington Star interview that he had been brought to Washington in
1970. to “lend clout to NASA’s ability to get its appropriations.” His
assignment had been to present to Congress the program of a manned
expedition to Mars; ‘‘so many national problems™ had arisen that Con-
gress would not commit itself to another multibillion-dollar space pro-
gram, and the reusable space shuttle was the only element of the concept
that survived. Dr. von Braun recalled that NASA’s resources were cut to
about a third during his last 2 yr at NASA, and the new organization with
which he was associated-—the National Space Institute—was created to
“reach large numbers of people” and broaden public support of basic
science, “where it is much more difficult to predict the payoff.” “Re-
member,” he added, ‘““nuclear energy, which ultimately was used in the
hydrogen bomb, was discovered because some astrophysicists were inter-
ested in what keeps the sun hot.” (W Star, 20 Jan 76, A-1)

21 January: President Ford sent a $394.2-billion FY 1977 budget request to
Congress, an increase of $44.8 billion over the FY 1976 request; how-
ever, comparisons were distorted by the switch this year to a new federal
budget calendar. (FY 1976 would end as usual on 30 June, but FY 1977
would not start until 1 Oct.; for the “transition quarter,”” July through
Sept., the budget would run about $98 billion, revenues at $81.9 hillion,
and the deficit at $16.1 billion. The change appeared in the Budget
Reform Act of 1974, to give the Congress more time after it convened
in Jan. each year to adopt a budget for the coming fiscal year.)

The budget attempted to explain “‘what went wrong’ when an esti-
mated national deficit of $9.4 billion turned out as an actual deficit of
$4.3.6 billion; in FY 1975, the last completed fiscal year, spending totaled
$324.6 billion ($20 billion more than anticipated), whereas receipts were
only $281 billion, compared with an original estimate of $295 billion, the
difference partly owing to an antirecession tax rebate enacted toward the
end of the fiscal year. The biggest single factor—$6.5 billion spent in
unemployment compensation—resulted from the recession unforeseen
early in 1974; apart from higher unemployment payments under the
existing program, Congress had extended benefits and coverage,
accounting for $1.5 billion of the increase.The budget said that most of
the discrepancy ‘“‘can be explained by differences between actual and
assumed economic conditions and the effects of new legislation.” The
NYT commented that “total figures for outlays, receipts, and the deficit
in the [budget] document submitted at the beginning of each year for the
fiscal year to follow have become increasingly meaningless.”

In a press briefing on his budget, President Ford stated his intent to
“restrain the growth of federal spending and restore the vitality of the
private economy.”” This was expected to be the keystone of his campaign
for reelection. Total federal outlays under the proposed budget would
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increase 5.5% over the current fiscal year, less than half the average
annual growth in federal spending over the past 10 yr. Largest per-
centage increase in the budget again would be in the field of energy
research; aside from defense, increased spending in areas such as mass
.transit and water pollution would represent work ‘on programs already
begun rather than new starts. ‘
Highlights of the budget were:
® Increased defense spending of about $10 billion, exceeding $100
billion for the first time.

® Increased Social Security payments by employers and employees,
to close the gap between income and outgo.

® A proposal for consolidating about 60 current federal programs—
in areas such as health, education, child nutrition, and social serv-
ices—into “‘block grants” to the states, with few strings attached.

Proposed spending for defense represented a turnaround of sorts:
defense spending had fallen for a while after Vietnam, then rose again in
FY 1975 with the end of the draft and conversion to higher priced
all-volunteer armed forces with an upward pressure on wages. The outlay
in FY 1977 would be for weapons; more than half the recommended
increase would go for procurement, research, and development. Defense
at $101.1 billion would constitute a fourth of the total budget, as in
recent years, and Social Security about another fifth. Interest on the
public debt would add a tenth; these three items would account for more
than half. Five other basic budget items—Medicare-Medicaid, unem-
ployment compensation, civil service retirement, and veterans bene-
fits—would make up three fourths of the total, leaving only a fourth of
the total budget for all remaining government spending.

Science, represented by $23.5 billion in federal ReD spending pro-
posed for FY 1977, would use more than half that amount for military
projects; the space program would get $3.6 billion, only 4% more than
the current year and much less than price escalation. Highest priorities
for increases in civilian spending on science would be colleges and
universities, which would get $2.6 billion in research funds, and the
National Science Foundation, which would get $81 2 million. NASA, under
the proposed budget, would postpone purchase of one of the Space
Shuttles for a year, and would drop its plan for a Mars—Jupiter-Saturn
explorer. At the height of spending for the Apollo program 10 yr ago,
civilian and nonspace science got 20% of RsD funding; in FY 1977,
it would get 37%. (W Star, 21 Jan 76, A-1, A-10, A-11; W Post,
22 Jan 76, A-1, A-14, A-15, A-16; NYT, 22 Jan 76, 1, 24, 25, 26)

® At a hearing on solar power from satellites conducted by the subcommittee
on aerospace technology and national needs of the Senate Committee on
Aeronautical and Space Sciences, NASA Deputy Administrator George M.
Low and Dr. John M. Teem, ERDA’s Assistant Administrator for. Solar,
Geothermal, and Advanced Energy Systems, were questioned closely by
Sen. Wendell H. Ford (D-Ky), subcommittee chairman, on the ERDA and
NASA responsibilities for the program. Testimony revealed that ERDA had
prime responsibility for solar, as well as other, power-generating con-
cepts, and that NASA had not requested funds for developing an indepen-
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dent program but was working .on solar-power ideas to use in satellite
missions. Primary goal of ERDA’s program, Dr. Teem testified, was devel-
opment and demonstration of terrestrial solar-energy applications that
were commercially attractive and environmentally acceptable: solar
thermal electric, photovoltaic, wind, and ocean-energy conversion.
Dr. Teem pointed out that the FY 1977 budget included no direct funding
for energy ReD for NASA, as the basic responsibility rested with ERDA.
Dr. Low added that, when ERDA decided that research should proceed,
NASA would do the work with ERDA funding. (Text, pp. 192-227)

® Flight tests by the Air Force had confirmed the concept called LATAR
(laser-augmented target acquisition and recognition) that would permit a
pilot in a high-performance single-seat fighter to fly the aircraft and
operate its weaponry at the same time. The LATAR pod, mounted under
the fuselage of an F-5E directly beneath the cockpit, contained a laser-
target designator, a spot tracker, and an electro-optical sensor. The spot
tracker was a device that finds a laser ‘“spot” from another target
designator operated from another aircraft or on the ground; initial target
identification could be either visual, by radar, or by a helmet-mounted
sight system that integrated sight control with movement of the pilot’s
head. The flight tests were conducted at the Air Force Flight Test Center,
Edwards aFB, Calif. (01P Release 308.75)

22 January: The Aerosat Space Segment Board, representing the European
Space Agency, Comsat General Corp., and the government of Canada,
decided to issue requests for proposals for a supply of Aerosat spacecraft
beginning 1 Mar., with target date for award of contract 15 Nov. The
Aerosat program, to be carried out by ESA, the U.S. Federal Aviation
Administration, and the government of Canada, would set up an experi-
mental satellite-communications system between transoceanic aircraft
and the ground to test functions and timing of an operational system for
the International Civil Aviation Organization. Two satellites designed for
7-yr lifetime would be launched into geostationary orbit over the Atlantic
Ocean, probably in 1979-80. (ESA release 23 Jan 76; Comsat General
Release 76-103)

® Commenting on the first 3 mo of operation of the USSR Venus orbiters, Tass
reported that optical nstruments had yielded new data on the planet’s
cloud layer, much more transparent than earth clouds, and on lumines-
cence of the dark side of Venus, formed in a relatively narrow layer at
high altitudes. The orbiters were measuring magnetic fields connected
with the solar wind in the vicinity of Venus, but had not registered a
magnetic field of the planet itself, the report said. (FBIS, Tass in English,
22 Jan 76)

23 January: Three space scientists at Johnson Space Center would begin a
week-long round-the-clock test of experiments and procedures in a
mockup of the Spacelab designed for the Space Shuttle. The team,
headed by astronaut-physician Dr. Story Musgrave, would eat, sleep,
and perform space-related duties in a mockup of the Shuttle orbiter crew
compartment, and would carry out more than 20 experiments in space
medicine and one in space physics inside the 6.8-m-by-4.06-m Spacelab
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mockup. The team inside would be in constant communication with flight
operations engineers and scientists at control points outside the mockup,
which had been equipped with both instruments and experiments just as
the Spacelab would be. The team would demonstrate 14 operational tests
whose results would serve in planning inflight crew activities, procedures,
and scheduling, and in studying items such as personal hygiene, general
housekeeping and special-purpose cleaning and maintenance, and func-
tional utility of the orbiter aft deck from which many of the Spacelab
experiments would be monitored. The simulation was also designed to
evaluate ground-support procedures and data-handling techniques. (Jsc
Release 76~04)

© INTELSAT—the International Telecommunications Satellite Organization—
awarded a '9-mo $75 000 contract to Hughes Aircraft Co. for devel-
opment of improved vibration-test techniques for testing future Intelsat
spacecraft, leading to reduced spacecraft weight and a lessening of
cpacecraft fatigue. (INTELSAT Release 76-1-M)

¢ The Soviet Union would use artificial satellites and manned orbital stations
to investigate dynamic processes in the ocean during the new 5-yr plan
period, Tass reported. Soviet oceanologist Leonid Brekhovskikh in an
interview forecast a growing number of experiments conducted jointly
with other countries, among them a “polymode” experiment with the
U.S. to study the nature of huge vertical formations in the ocean discov-
ered by Soviet scientists in 1970. The USSR also planned a global satellite
experiment called ““pigap’’ for concurrent study of dynamic processes in
the atmosphere and the ocean. (FBIS, Moscow Tass, U 1, 29 Jan 76)

24 January: The National Transportation Safety Board reported that U.S.
commercial airlines had the best safety record in 1975 since 1957, with
only 42 accidents and a total of 124 deaths, 112 of those in the major
air disaster of the year: the crash of an Eastern Airlines flight short of
the runway at Kennedy International Airport in New York City on
24 June 1975. The fatality rate—statistically 0.001 per million air
miles flown—was especially encouraging as it came after 467 persons
had been killed a year earlier in commercial aviation accidents. John H.
Reed, acting chairman of the safety board, commented that it was
*““as difficult to explain a good year as it is a bad one . . . we’d like to
feel that all the effort toward safety is a contributing factor.” (W Post,
25 Jan 76, A3)

25 January: The Great Galactic Ghoul struck again, reported Washington
Post staff writer Thomas O’Toole, when one of the unmanned Viking
spacecraft (Viking 2) approached the orbit of Mars and lost one of its
three ovens designed to heat samples of the Martian surface and look in
the gases for signs of Martian life. Space scientists found that almost all
the accidents with Mars-bound spacecraft—three failures and four near-
failures—had occurred in the same region, which had no unusual fea-
tures such as extra cosmic dust or increased solar wind, magnetic field,
or background radiation. First “‘victims of the Ghoul” were Soviet
spacecraft—Zond 2 in 1964, and Mars I a year later—whose batteries
died when they crossed the area and never came on again. One Mariner
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lost its radio in the Ghoul’s orbit but came back on when it reached Mars;
another lost one or two instruments to cosmic dust; two others lost their
guidance stars when they reached the Ghoul’s orbit, but locked on them
again when they left it. Most costly casualty of the Ghoul was Mariner 7,
whose battery exploded the day in 1969 when it crossed the Ghoul’s
orbit, damaging the rest of the spacecraft so that it was useless by the
time it flew past Mars. The area was about 56 million km from earth and
209 million km from the sun, and Viking 2 would not leave it until some
time in February; scientists at the Jet Propulsion Laboratory were hoping
for no further damage to it or to the other Viking, which was coming
along a month behind the first. (W Post, 25 Jan 76, A-3)

® Establishment of an Office of Science, Engineering, and Technology Policy
in the White House, a goal of U.S. scientists since 1973, would become
effective within 6 wk or so, the New York Times reported. Since Presi-
dent Nixon had abolished a similar office, the scientific community had
been concerned over the lack of provision at the top level of government
for sophisticated advice on science and technology affecting U.S. policies
on world food supplies, environmental pollution, energy, transportation,
disarmament, and similar problems. The Ford Administration had en-
couraged Congress to establish such an office by law rather than set one
up by executive order, and the House of Representatives had passed an
Administration-backed bill in Nov. 1975. A Senate bill, “roughly com-
parable” according to the VY7, had been agreed upon by several com-
mittees and was on its way to passage; this measure would establish a
White House office with a director and as many as 4 associates, who
would work closely with the Office of Management and Budget on science
and technology budgets and would prepare an annual report for the
President to send to Congress on science, engineering, and technology,
with options on federal investment and priorities in the three related
fields. The Senate bill would also call for authorization of funds to
establish science and technology offices in each state; the House bill did
not have similar provisions. (NY7, 25 Jan 76, 26)

® The Federal Aviation Administration’s flight service station at Tucumcari,
N.M., was receiving reports of cigar-shaped flying objects with pulsating
colored lights dominating the night skies over Clovis, N.M. The objects
were reported by policemen and residents for 4 nights, and a reporter
photographed one of the objects showing a curved strip of light against
a black background. FAA radar had shown nothing unusual, a spokesman
said. (W Star, 25 Jan 76, A-7)

26 January: Prompted by the crash of a TWa flight near Dulles Airport that
took 92 lives in Dec. 1974, the Federal Aviation Administration hired 6
veteran airline pilots to analyze air traffic-control procedures, but the
findings were so scathing that the report had not been released, said an
editorial in the Washington Star. The National Transportation Safety
Board this week issued its findings in the case with a “rare dissent” in
assigning blame for the crash. The Star pointed out that, although the
Air Line Pilots Assn. disagreed with the majority finding of pilot error and
the Professional Air Traffic Controllers disagreed with the minority
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finding of ground-control error, leaders of both groups-—and members of
the board—all questioned FAA handling of its responsibilities. The Star
called on new FAA administrator John McLucas, sworn in in Nov., to
make air safety his highest priority. (W Star, 26 Jan 76, A-14)

® The National Oceanic and Atmospheric Administration (NOAA) had joined
in research in Antarctica on stratospheric pollution with a team from the
Univ. of Wyo. supported by the National Science Foundation. NOAA’s
Aeronomy Laboratory would launch 2 balloons carrying probes with
containers that would open at different altitudes to collect a vertical
profile of fluorocarbons and nitrogen oxides in the relatively clean stratos-
phere over Antarctica. The measurements would be used in testing two
theories of ozone destruction in the stratosphere, the first being the
production of destructive chlorine through breakdown of manmade
fluorocarbon aerosols migrating into the upper atmosphere. The other
theory posed a natural ozone-limiting cycle, involving dissociation in the
stratosphere of bacterially produced nitrous oxide that became nitric
oxide harmful to the ozone layer. The Antarctic launches would help to
explain variations in nitrous oxide measurements as a function of lati-
tude, season, or some other cause. (NOAA Release 76-17)

27 January: Laser beams had become the latest major tool in manufacturing
aircraft, the Aerospace Industries Association announced, reporting on
a year-long series of tests of the numerically controlled laser cutting-arm
technique. The test objective was to define effects of a laser on physical
characteristics of the parts produced, such as corrosion and fatigue. The
cutting arm was coupled with a computer data bank that chose the best
method of positioning parts on flat thin aluminum sheets, saving both
time and money and reducing aluminum scrap by 30 to 50%. Usual
methods such as blanking, routing, and sawing had been used since
World War 11. The Air Force was funding a program to use thicker sheets
of metal and higher power lasers in an application of new technology to
aircraft manufacture. (AIA Release 76-4)

28 January: The Viking I on its way toward Mars might have lost the use
of one of its ovens just as Viking 2 was reported last week to have done,
project officials said. Each of the Mars landers carried three ovens to heat
surface samples for analysis by a gas-chromatograph mass spectrometer
that would determine atmosphere elements and search for organic mate-
rial that would indicate biological or nonbiological activity. Loss of one
oven on each craft would not affect the operation of the instruments, but
would mean that only two instead of three soil analyses would be done.
A separate biology instrument on each lander would search directly for
life forms in soil samples. A monitoring device on the ovens was suspected
as the cause of the test-data anomaly. (NASA Releases 76-14, 76-15)

® The 12th annual meeting of the American Institute of Aeronautics and
Astronautics opened in Washington with the theme ‘“‘Aerospace and
Public Policy,” offering 9 panel discussions beginning with one on the
Space Shuttle during which John F. Yardley, NASA Deputy Administrator
for Space Flight, would give the keynote address on shuttle program
status and flight operations plans. Other panels would discuss domestic
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direct-broadcast satellites; inflation, capital formation, and the aerospace
industry; national transportation policy; military aircraft selection; ex-
porting aerospace technology; aerospace and energy; transition to the
future; and the environmental impact of aerospace operations. The AlAA
convention was preceded by a 2~day aerospace sciences meeting during
which about 200 papers were presented at 75 technical sessions. The
Al1AA’s von Karman lecture would be presented by I.E. Garrick, distin-
guished research associate at NASA’s Langley Research Center, speaking
on aeroelasticity.

At the honors night banquet 29 Jan., 14 major AIAA awards would be
presented; fellows and honorary fellows of 1975 would be honored; and
Edgar M. Cortright—former director of L«RC and previously Chief of
Advanced Technology, Assistant Director of Lunar and Planetary Pro-
grams, and Deputy Associate Administrator for Space Science and Appli-
cations and later for Manned Space Flight at NasA Hq—would be
installed as AIAA president. Dr. Cortright had left NASA in Sept. 1975
after 17 yr to become vice president and technical director of
Owens~Illinois Inc. Speakers at the honors banquet would be Clarence
“Kelly” Johnson, chief of Johnson Space Center’s spacecraft design
division, who would receive the spacecraft design award of the year, and
astronaut Neil A. Armstrong, who commanded Apollo 11 and took the
first walk on the moon. (AIAA releases 6 to 16 Jan 76)
communications satellite system to serve more than 200 U.S. public
television stations within the next 2 yr was proposed by the Public
Broadcasting Service and the Corporation for Public Broadcasting in a
report prepared for managers of PBS member stations before the annual
meeting in Los Angeles next month. If the member stations approved the
proposal and the Federal Communications Commission followed with its
approval promptly, the system could be in operation within 21 mo,
putting PB ahead of commercial networks by renting circuits on satellites
operated by Western Union Telegraph Co. instead of leasing land lines
from American Telephone & Telegraph at $12 million a yr. The $38-
million satellite system would offer 3 or 4 channels instead of the single
land line; expense of additional land lines had precluded additional trans-
missions to special audiences, such as Spanish-speaking populations in
major cities and the U.S. Southwest; the cost of the land lines would
increase yearly; and the cost of adding other stations to the PB satellite
system would be limited to the cost of a simple ground receiver. (W Star,

28 Jan 76, A-~1; W Post, 29 Jan 76, A~7)

29 January: Intelsat IV-A F-2, second in a series of improved commercial

comsats, was launched from Cape Kennedy on an Atlas-Centaur at
6:56 pm EST (2356 GMT) into a transfer orbit at about 31 000-km
apogee, aimed at a station over the Atlantic Ocean at 29.5°W which it
should reach by April. Working as a backup to Intelsat V-4 F-1, the
newly launched spacecraft would provide almost two thirds more commu-
nications capability than previous Intelsats, by increasing the number of
transponders from 12 to 20 and by using an improved antenna system
that permitted frequency reuse by beam separation. The east-pointed

‘am used for transatlantic service would illuminate Europe and Africa;
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the same 320~mhz bandwidth would be reused in the west beam aimed
at North and South America, doubling the usability of the frequency and
the satellite’s capacity. The cylindrical spacecraft was about 7 m high
and 2.38 m in diameter, with a solar panel about 2.8 m long; liftoff weight
was 1515 kg, and in-orbit weight 825.5 kg. (NASA Release 76-8; MOR
E-491-633-76-02, 12 Feb 76 [prelaunch], 25 Feb 76 [postlaunch])

® Soon after Rockwell International Corp. was named prime contractor on a
$5-billion Space-Shuttle program, Rep. Olin E. Teague (D-Tex.), chair-
man of the House Science and Technology Committee, had accepted an
invitation for a trip to Rockwell’s resort in the Bahamas. Teague’s name
was added to a list of senators and representatives who had accepted
invitations from Rockwell, a prime government contractor; most went to
hunt at the company’s lodge in Maryland. Three Senate staff members
had accepted invitations to hunt at the Maryland lodge of another
contractor, Northrop Corp. During the previous week, the Pentagon had
rebuked 38 civilian and military officials, including admirals and gen-
erals, for accepting similar invitations from Northrop. House rules
prevented members, officers, or employees from accepting gifts “‘of
substantial value, directly or indirectly, from any persons, organization,
or corporation having a direct interest in legislation before the
Congress;” the Senate had no similar written regulation. (W Post,
29 Jan 76, F-5)

® A vacuum test facility built near Philadelphia in 1962 by General Electric
to test satellites would be used to freeze-dry most of New York City’s
air-pollution control records, damaged in a 16th-floor records office on
Wall Street by flooding from a ruptured check valve in the 17th-floor
airconditioning system, the New York Times reported. Hundreds of
thousands of cards and pages had been shipped in a refrigerator truck to
Pa. to be dried before mold could form and consume the cellulose fibers
in the paper. After placement in the chamber, the records would undergo
a vacuum so that the water would turn into vapor, move to a condenser,
and turn to ice; after being frozen and dehydrated, the papers would be
rewarmed. Use of the facility would save “‘hundreds of thousands of
dollars”” and untold time in attempting to duplicate the records, the
Commissioner of Air Resources said. (NYT, 29 Jan 76, 35)

30 January: Col. Stuart A. Roosa, 42, an astronaut since 1966, announced
in Houston that he would retire from the Air Force and from NASA on 1
Feb., one day after the 5th anniversary of the launch of his only space
flight, Apollo 14. Roosa had piloted the command module while Capt.
Alan B. Shepard and Cdr. Edgar D. Mitchell had made the third moon
landing, and had previously been on the Apollo 9 backup crew. Roosa
told associates he was exploring ‘“‘companies involved in new proce-
dures.” (VYT, 30 Jan 76, 34; W Star, 30 Jan 76, A-2)

® San Marco C-2, launched from the San Marco platform 18 Feb. 1974 into
an elliptical orbit to record day-by-day variations in the equatorial atmos-
phere’s density, composition, and temperature, was declared a success
after 23 mo in orbit during which it obtained more than 17 diurnal cycles
of data. The data had been correlated with data from Explorer 51 (AE—C)
in studying the physics and dynamics of the thermosphere, and these
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studies would continue as more data from the two satellites were pro-
cessed and analyzed. Two U.S. scientific instruments were still operating
normally, but the Italian air-drag balance instrument (which mal-
functioned shortly after launch) had not performed properly. (MOR
5-894-74~04, 30 Jan. 76)

® INTELSAT—the International Telecommunications Satellite Organization—
awarded an 18-mo $275 000 fixed-price contract to TRW Systems, Inc.,
for a skewed reaction-wheel thruster attitude-control and stabilization
system. A system based on the reaction-wheel principle would offer a
combination of light weight, high reliability, and accurate performance
for future comsats. External disturbances of satellite stability would be
canceled by spinning up the reaction wheels to create offsetting torques,
then stopping the spin by use of thrusters. (INTELSAT Release 76—4-M)

® INTELSAT—the International Telecommunication Satellite Organization—
awarded a 12-mo $22 000 fixed-price contract to the Republic of
China’s Government Radio Administration for collection and study of
ionospheric scintillation data at 4 ghz, to be used as a data base for
studying satellite-signal fluctuations caused by ionospheric effects.
(INTELSAT Release 76-5-M)

During January: Using Landsat imagery of an 85 000-sq~km region from
the western edge of the Nile to the border of Libya along the Medi-
terranean coast, the Egyptian Academy of Scientific Research and Tech-
nology at the request of President Anwar Sadat made a study of the
region’s geology, drainage, and ground water. The study resulted from
problems of a rising ground-water table and salinity on newly reclaimed
areas west of the Nile Delta. A copy of the report, sent to NASA by the
Egyptian academy’s remote-sensing research project, said in part, ““The
new maps prepared from Landsat satellite images are more detailed and
much more elaborate as compared to previous maps prepared by the
traditional methods . . . It has been possible to construct on the Landsat
images 14 geological and environmental units in the investigated
area . . . This work helps to decipher the geological history of northern
Egypt, the Mediterranean Sea and the Nile Delta . . . It is emphasized
that additional irrigation waters should not be introduced in the area of
investigation until detailed geological and hydrogeological studies have
been carried out.” (Wkly Briefs for Administrator, 12 Jan 76)

¢ Two scientific experiments carried on last July’s Apollo-Soyuz (ASTP) mis-
sion had produced spinoffs that would benefit sufferers from phlebitis and
leukemia. Each of the experiments had used electrophoresis—passing an
electric current through a solution to separate differing types of cellular
matter—under the weightless conditions of space flight to produce re-
sults unobtainable in earth’s gravity. One experiment used human kidney
cells in isolating pure samples of the 5% of cells that manufactured an
enzyme (urokinase) effective in removing blood clots from veins and
arteries, with major potential for treating persons with conditions such as
phlebitis. The separated cells, frozen and returned for use as starters in
a culturing process, provided 6 to 7 times more urokinase than the
original sample. The other spinoff was the successful testing of a pre-
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servative medium developed for use on the ASTP mission that would make
it possible to perform transfusions of a certain type of white blood cells
in the treatment of leukemia; the preservative, used to freeze granu-
locytes on the mission, actually improved the survivability of the cells so
that a stock of the material could be kept frozen for use upon demand,
instead of searching for donors with resultant delay in emergencies. (NASA
Releases 76-3, 76-5)

® Communications via satellite was a science-fiction writer’s dream 30 yr
ago, but within 2 decades after Arthur C. Clarke predicted it, the first
comsat— Early Bird, launched 6 Apr. 1965 into synchronous orbit—
began operations 28 June 1965 and opened a new chapter in commu-
nications history. In an article in the Telecommunications Journal,
Santiago Astrain, secretary general of the International Tele-
communications Satellite Organization (INTELSAT), viewed the past 10 yr,
up to the new Intelsat IV-A, largest operational comsat to date.

The brief history of INTELSAT summarized the organization’s devel-
opment from 1960, when President Eisenhower called for the creation
of a global communications system; after the United Nations passed a
resolution supporting the concept, the U.S. Congress passed the Commu-
nications Satellite Act of 1962 that brought the Communications Sat-
ellite Corporation (ComSat) into being. On 20 Aug. 1964, 11 countries
(representing 85% of the world’s telecommunications traffic) created an
international consortium to be managed by ComSat on an interim basis.
On 12 Feb. 73, the Definitive Agreements were signed; by the time they
took effect, the number of member nations had increased to 80. Mem-
bership was open to all countries that were members of the International
Telecommunications Union (ITU); any country, whether or not a member
of INTELSAT, could have access to the system on a nondiscriminatory
basis.

Current planning was geared to meet a traffic demand for capacity to
handle about 70 000 telephone channels by 1984; this would represent
a 6—fold increase within 10 yr. Intelsat V satellites due to enter service
in 1979 would provide more than 23 000 channels. As INTELSAT had the
object of providing high-quality communications service, its policy had
been to maintain a “‘spare’ comsat in each ocean to make additional
capacity always available; this had enabled the organization to provide
domestic services at a reasonable cost. Since operations began in 1965,
the number of countries actually participating in operations had in-
creased from 5 to 64; the number of earth stations, from 5 to 90; and
the number of antennas, from 5 to 115. (Telecommunications JI, vol 42,
672-677)

® NASA issued 2 major reports—SP-386, “Outlook for Space,” and SP-387,
“A Forecast of Space Technology 1980-2000""—prepared by a task
group initiated by Administrator James C. Fletcher in June 1974 to
examine the civilian role of the U.S. space program during the coming 25
yr. The group included 20 representatives of NASA and 1 from the USAF.
“Qutlook for Space,” according to the foreword by Fletcher, was *“‘an
impressive analysis of the services that space systems and technology
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might provide the world of today and tomorrow,” and related:this anal-
ysis directly to national needs and human purposes.

““A Forecast of Space Technology,” according to a preface by study
director Donald P. Hearth, “was an important element of the study and
provided key inputs to the study and its conclusions.”” The technology
forecast was conducted by a team from the Jet Propulsion Laboratory,
supported by representatives of other NASA centers; Jack N. James and
Rob Roy McDonald of JPL led the technology team. This report forecast
developments in technology of acquiring, processing, transferring, and
storing information, energy, and matter.

*“Qutlook,” on the other hand, identified future objectives of space
programs and prepared background information that could serve as a
basis for development of program plans. Objectives were established as
earth-oriented or extraterrestrial; categories of need were either physical
(provision of food, shelter, health, security, education, good environ-
ment, and the work necessary to obtain these) or needs of mind and spirit
(the quest for knowledge, the need to explore the unknown, the sense of
accomplishment in the face of challenge). The 3 conclusions of the report
were that a space program could help fill the need to improve food
production and distribution, to develop new energy sources, to meet new
challenges to the environment, and to predict and deal with natural and
manmade disasters; that the space program could answer the need for
intellectual challenge, exploration, and knowledge that would help hu-
manity understand its relation to the universe; and that those in charge
of the space program must make it recognized as meeting these public
needs. Efforts recommended by the study group would be in data man-
agement, predictive modeling of future missions, advanced commu-
nications, space processing, and a permanent space station. (Text)
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I February: Scientists at Mass. Institute of Technology, using NASA’s Sas 3
x-ray astronomy satellite, found a stellar object unlike any other and
were unable to say what it was. The discovery, located by Dutch astron-
omers in the center of the galaxy in the constellation Sagittarius, gave
off x-ray bursts that were unevenly spaced, although pulse after pulse
proved to be identical. The object might be a single new source or a
combination of old ones, but its distance was millions of light years and
the source might be nonexistent now, the investigators said. (W Star,
1 Feb 76, A-6)

2 February: A “‘so far secret NASA material”’ in outfits worn by 3 U.S. skaters
was credited by an Olympic games official with the clean sweep of the
international women’s speed-skating championships at Davos, Switzer-
land. Sheila Young of Detroit, Mich., set a world record of 40.91 sec for
the 500-m race; Leah Poulos of Northbrook, Ill., set a U.S. national
record of 2:13.98 for the 1500-m event, followed by Young and Nancy
Swider of Park Ridge, Ill. The press chief of the Innsbruck organizing
committee said a flood of records could be expected because skating
garments ‘“‘contain an aerodynamic property which is better than any
used before,”” and attributed the U.S. victories to a “frog suit” made of
the new material. U.S. Olympic Committee officials said they had no
knowledge of such suits, and team members were not available for
comment. (W Star, 2 Feb 76, D-1)

3 February: Tests on the Lageos—a geophysical research satellite expected
to remain in orbit several million years—concluded at Goddard Space
Flight Center at the end of Jan., NASA announced, and the satellite would
be shipped to the Western Test Range in California for launch in late
April. Called the “cosmic golfball” because of its 426 special reflectors
designed to return laser pulses to their exact point of origin on the earth,
Lageos would provide a stable point in the sky to permit measurement of
the relative locations of participating ground stations within a few centi-
meters; these measurements would provide scientists with models of
earth’s crustal motion, useful in predicting earthquakes. Manager of the
Lageos project would be the Marshall Space Flight Center at Huntsville,
Ala. (MSFC Release 76-17)

© A team of engineers and scientists at NASA’s Jet Propulsion Laboratory had
devised a way to transfer blood without contamination and lengthen its
safe storage time, NASA announced. Using a concept developed in space-
craft sterilization, the team—under contract to the National Heart and
Lung Institute of the National Institutes of Health—worked out an
aseptic fluid-transfer system on which patents had been applied for by the
Calif. Institute of Technology, which operates JPL for NASA. Two dual-
walled tubes, fused and penetrated by heat, would permit clean transfer
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of blood from one container or bag to another; the unique connector
would be manufactured as part of the container. Quter portions of the
tubing would be polyvinyl chloride, and the inner parts of heat-resistant
kapton; application of heat at 200°C through a metal clamp to the flat
end links of each tube would effectively fuse the tube and sterilize the
adjoining areas. Heat could be applied by a portable device no larger than
an ordinary hair dryer. The method was reported to kill 99.999% of all
bacteria and spores, even when surfaces had been purposely con-
taminated. (NASA Release 76-20)

® Pioneer 10—on its way out of the solar system—would cross the orbit of
Saturn nearly a billion miles from earth on 10 Feb., NASA announced. As
it crossed Saturn’s orbit, the Pioneer would be 1 384 600 000 km from
the sun and 1 435 807 000 km from earth; however, the big-dish
antennas of NASA’s Deep Space Network should be able to hear the
spacecraft as far out as the orbit of Uranus—3.2 billion km from
earth-—which it should reach in 1979. Systems aboard the 256-kg
spacecraft were still operating, and the Pioneer was returning valuable
information on the character of the interplanetary medium in the
unexplored space beyond the orbit of Jupiter, which it flew past in
Dec. 1973. Project officials said that communication might be possible
well beyond Uranus. Pioneer 10 carried a message for any intelligent
beings who might retrieve it on its wanderings through the galaxy;
scientists calculated that it might encounter a star system once every
million years, and should remain in good condition even though its
nuclear power source would die in a few decades. (NASA Release 76-21;
ARC Release 76-04)

® An environmental satellite operated by the National Oceanic and Atmos-
pheric Administration (NOAA) had used its capability of measuring ocean
temperatures to help fishermen on the Calif. coast find tuna and salmon.
A pilot project using satellite imagery to locate areas of “upwelling” off
the coast—areas where cold nutrient-rich water would rise from the
bottom to the surface—had shown that these areas were favored by the
fish, and the fishermen could save time and fuel by using the data to
locate them. NOAA’s polar-orbiting satellite passing over the coast twice
daily would use visual and infrared sensors to relay data including
sea-surface temperatures to earth, where images of thermal fronts indi-
cated upwelling areas. The fronts transferred to navigation charts would
be available to fishermen at northern Calif. ports. NOAA’s National Envi-
ronmental Satellite Service conducted the research through a
NOAA-supported sea grant program at Humboldt State Univ.; the tech-
nique would be applicable to fishing industry in many parts of the world.
(N0oAA Release 76-10)

® A new manmade fiber stronger than nylon for possible use in drogue
parachutes had been tested in the 5-m transonic tunnel at the Arnold
Engineering Development Center in Ohio, the Air Force announced. The
material, called Kevlar, had been developed by DuPont for use in tires,
and could be woven into parachute materials twice as strong as nylon
with only half the weight and volume of nylon counterparts. The AEDC
tests used 4 ribbon-type parachutes 2 m in diameter, tested to destruc-
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tion; one was 100% nylon, another 100% Kevlar, and the remaining two
were composed of different blends of the two substances. ‘The tests
measured dynamic loads as the chutes were deployed at about 966 km
per hr at simulated altitudes from 15 to 115 km; steady-state loads were
also measured at those altitudes for speeds of from 640 to 1440 km per
hr. The material-evaluation tests were a novelty for the tunnel, normally
used for aerodynamic studies of large-scale models or engine compati-
bility with flight hardware. (AF 0IP 003.76)

4 February: First mainstage test of the Space Shuttle main engine occurred
at the National Space Technology Laboratories in Hancock County,
Miss., Marshall Space Flight Center announced. The engine—called the
Integrated Subsystem Test Bed—was fired for 3.38 sec, reaching and
stabilizing at its minimum power level: 50% of its rated power level of
1 668 075 newtons at sea level, or 2 090 654 newtons at altitude. Tests
were conducted by the prime contractor for the engine, Rocketdyne Div.
of Rockwell International Corp., under MSFC direction. (MSFC Release
76-29; Rockwell Release RD-2)

® An asteroid more than 3 km across was photographed near earth 27 Jan.,
about 7.5 million km distant, by the Mt. Palomar Observatory, the Calif.
Institute of Technology reported. The asteroid, of the type that made
giant craters on planets of the solar system, was closer to earth than any
known celestial body other than the moon. The institute said there was
no chance that the asteroid—called 1976 Aa—would collide with the
earth on its present path, as the orbits of the earth and the asteroid did
not touch. (NYT, 4 Feb 76, 21)

5 February: The ‘““Historic Redstone Test Site’ at MSFC, neglected since the
final Redstone test firing in Oct. 1961, would be restored to its original
appearance as an exhibit for visitors during the Bicentennial celebration,
MSFC announced. The interim test stand, as it was called, was built by the
U.S. Army in 1953 and used to test moderate-range Redstone rockets.
On 31 Jan. 1958, a modified Redstone renamed Jupiter-C launched into
orbit the first U.S. satellite, Explorer 1. Another modification of the
Redstone tested on the stand was the Mercury-Redstone, one of which
powered the first U.S. manned space flight—that of Alan Shepard in
May 1961. The stand was the site of 364 test firings between 1953 and
1961 /after which it was retired from a space program that had become
much more sophisticated. Painted in its original colors and designs, and
with a Redstone borrowed from the Army Missile Command installed on
it, the site would appear much as it did 15 yr ago in its new role as an
historical exhibit. (MSFC Release 76-32)

® Physicists at the Fermi National Accelerator Laboratory in Batavia, Ill.,
discovered a new elementary particle, heaviest ever observed, the annual
meeting of the American Physical Society was told. The investigators
from Columbia Univ., the State Univ. of N.Y. at Stony Brook, and the
Fermi lab said the “upsilon” particle raised the possibility that physics
might never be able to identify any ultimate or basic building blocks of
matter. The upsilon was discovered in debris of particles created by
acceleration of a proton beam aimed at a beryllium target; the resulting
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collision produced a cluster of electron-positron pairs with a mass of
6 billion electron volts, more than 6 times that of the proton and 1.5
times that of any other particle. The report on the upsilon particle was
a last-minute addition to the annual meeting’s agenda because the data
were available only in the last few wk; first observed about 5 mo ago, the
upsilon had been seen only 12 times so far, but was expected to require
new thinking in theoretical physics. (B Sun, 6 Feb. 76, A-3; W Post,
9 Feb 76, A-3)

¢ The accepted explanation of solar energy—fusion of hydrogen atoms into
helium at the sun’s core—had been challenged by more than one recent
discovery, the Christian Science Monitor reported. Measurements of
natural vibrations in the sun, published in the journal Nature by a Soviet
and British group, had revealed that the sun pulsed steadily every 2 hr
40 min. Such regularity had not been predicted by the fusion theory.
Another group, reporting in the journal Science on a 3-yr experiment
directed by the Brookhaven National Laboratory, found fewer neutrinos
created by thermonuclear reactions at the sun’s center than was “‘consis-
tent with standard ideas of stellar evolution.” Suggested explanations
were a tiny black hole at the sun’s center, which could radiate energy
outward without creating neutrinos, or a shutoff of the sun’s thermo-
nuclear furnace, which would lower the number of neutrinos long before
any decrease in heat or light would become apparent. (CSM, 5 Feb 76,
16; B Sun, 23 Jan 76, A-3; NYT, 23 Jan 76, 1; 18 Feb 76, 32)

® Thermal protection fabrics developed for use in the Apollo and Skylab
programs would be the basis for research into improved clothing and
equipment for firefighters, under a contract signed between NASA and the
Department of Commerce’s National Fire Prevention and Control Ad-
ministration. The agreement assigned management responsibility to
Marshall Space Flight Center for a 3~yr program funded jointly by NAsA
and NFPCA at a cost of $300 000 in the first year. The program would
emphasize weight reduction, performance, and cost of equipment to
improve the chances of a firefighter’s surviving any fire uninjured, in a
job deseribed as the most hazardous in the U.S. (MSFC Release 76-31)

6 February: U.S. airlines suffered a near-record deficit in 1975, according to
year-end statements recently released that showed declines for nearly all
the 11 trunk carriers and a total deficit of $87 mullion, second only
to 1970’s loss of $100.8 million. In 1974, the group had earned
$250.8 million. Reasons given included rising fuel prices, costly strikes,
and proliferating fare discounts. The recession in the first part of 1975
cut passenger traffic for all lines, and fuel costs continued to soar another
30% in 1975 after doubling the previous year. Increasing numbers of
discount fares resulted in an average of 7.04 cents of revenue per
domestic passenger mile for TWA, down from 7.51 cents for the same
month a year earlier. Although January 1976 traffic had increased about
11%, and predicted profits from an increase of 2% in unit revenues
might produce as much as $140 million for the 11 major carriers, this
would represent only a 6% return on equity compared to the 12%
considered fair by the Civil Aeronautics Board. (NYT, 6 Feb 76, 39)
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® A small-scale model of the Space Shuttle and its launch pad would be used
in a test program begun at MSFC to reduce noise during a Shuttle launch.
Sound energy could damage sensitive instruments or other payloads
carried in the Shuttle orbiter, and reducing launch noise by modifying the
launch facility would be more economical than redesigning the launch
vehicle itself or its associated payloads to tolerate anticipated levels of
noise. The model would test various designs that sprayed water into, above,
and below the rocket exhaust; firing the engines into a water spray would
convert acoustic (sound) waves into thermal energy, which would dissi-
pate as steam. Use of the water technique had significantly reduced—but
not eliminated—the damaging noise. (MSFC Release 76-33)

9 February: An ad hoc committee of 9 prominent astronomers, assisted by
a group of experts from NASA, ERDA, and the Air Force and the atmos-
pheric and astronomical science communities, reviewed the program of
solar research being conducted by the U.S. Air Force’s Sacramento Peak
Observatory in N.M., and recommended that the National Science Foun-
dation assume responsibility for its operation after 30 June 1976. The
Air Force had established the observatory near Alamogordo in 1952 to
research methods of predicting solar geophysical disturbances that might
affect military responsibilities of the AF; reduced manpower had forced
the AF to earmark the observatory for phaseout. Dr. H. Guyford Stever,
director of NSF, announced that NSF would take over the SPO operation
and continue its role in solar research at a productive level. Constructed
at a cost of about $8 million, SPO had an estimated replacement value of
about $20 million. (NSF Release PR76~15)

10 February: Atmosphere Explorer D, second in a series of 3 maneuverable
unmanned spacecraft designed to explore a specific area of earth’s outer
atmosphere, had ceased functioning, spacecraft controllers at GSFC said.
AE—D had stopped working 29 Jan. when a power-supply electronics
malfunction disabled its solar array. Launched 6 Oct. 1975, AE—D had
transmitted important data on energy transfer in the upper atmosphere
and on processes critical to the atmospheric heat balance; although it did
not last its design lifetime of 1 yr, it did transmit a full set of lower
thermosphere data on the daylight side from North to South Pole at
constant times during its 4—mo operation. AE-¢, launched in 1973, was
still functioning normally, returning upper-atmosphere data in the region
above 128 km; AE-E, launched in Nov. 1975, had a payload similar to
that of the others but also carried equipment to measure earth’s ozone
layer between 20°N and S. (NASA Release 76-24)

12 February: The three U.S. astronauts who participated in last sununer’s
Apollo-Soyuz project—Thomas P. Stafford, Vance Brand, and Don-
ald K. Slayton—Ileft Saudi Arabia after a 2-day visit in Riyadh and
headed for Abu Dhabi, capital of the United Arab Emirates, on a goodwill
tour of the Middle East. (NY News, 12 Feb 76, 96)

® NASA announced award of an $8.8-million extension for 1 yr of a contract
with Northrop Services, Inc., of Houston for operation and maintenance
of lab and test facilities at Johnson Space Center. Northrop had provided
these services to JSC for the past 3 yr; the extension would bring the value
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of the contract to $37 416 742. Northrop had used 425 employes to
maintain and operate the life sciences and engineering labs and the lunar
curatorial lab.

NASA also announced award of a $6.8—million extension for 2 yr of a
contract with the Charles Stark Draper Labs., Cambridge, Mass., for
technical support of Space Shuttle orbiter avionics software develop-
ment. Draper had provided this support to JSC since 1974. The effort,
employing 55 people, would include software design, verification, simula-
tion, requirements formulation, and analysis as required for program-
ming the guidance, navigation, and control computer for the Shuttle
orbiter. (JSC Releases 76-12, 76-14)

® Louis Morton, one of the foremost U.S. military historians and chairman of
NASA’S historical advisory committee from 1970 to 1973, died at the age
of 63 in Burlington, Vt., after surgery. A member of the National
Archives advisory council since 1968, he had worked strongly for sepa-
ration of the National Archives and Records Service from the General
Services Administration, and had advocated a coordinating office for the
federal government’s entire historical program with a chief government
historian. Based at Dartmouth College, where since 1960 he had been
teacher, writer, and administrator, Morton was active in national
organizations related to history and had served on history and biography
juries for the Pulitzer prize. He had been with the Army’s office of
military history from 1946 to 1959, serving as historian, then as deputy
chief and chief of the Pacific branch; he was editor of an 11~vol. history
of the U.S. Army in the Pacific during World War 11, and general editor
of the 17-vol. “Wars and Military Institutions of the U.S.” (W Post,
15 Feb 76, B 12)

13 February: Ceremonies at GSFC honored 45 members of the team respon-
sible for NASA’S Delta rocket, the ‘“‘workhorse” of the agency’s most
dependable launching systems. NASA Administrator James C. Fletcher
and Deputy Administrator George M. Low participated in the event.
Delta placed NASA’S first communications satellite (Echo I) into orbit
12 Aug. 1960; through January 1976, 119 Deltas had been launched.
The Delta’s reliability and economy had made it the primary vehicle for
commercial spacecraft, international users, and operational meteorolog-
ical systems. The number of reimbursable launches for non-NASA users
had increased over the years; of the 11 Delta missions scheduled for
1976, all but 2 would be launched for foreign or commercial users on a
reimbursable basis, better than 80% of the total. Delta’s payload capabil-
ity had risen from 68 kg to 910 kg. As Dr. Fletcher remarked, “Delta
is becoming a standard against which to measure the conduct of NASA’S
business in the future.” (NASA Release 76-27)

® Dr. Alexander M. Lippisch, designer of the first operational rocket-powered
fighter aircraft, died in Cedar Rapids, Ia., at the age of 81. As chief of
design after 1939 at Germany’s Messerschmitt Company, his speed
research led to development of the ME 163B, world’s fastest airplane at
that time, which had a spéed of nearly 1015 km per hr and could climb
to 9 km in 3 min. As director of research at the Airplane Research
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Institute in Vienna after 1943, he was rounded up in Operation Paperclip
by the Allies, who put him to work for the U.S. Air Force technical
intelligence section and sent him to the U.S. in 1946 to work at Wright-
Patterson Field in Ohio. He had left government service in 1957 and
gone to work for Collins Radio, where he headed the company’s aero-
nautical laboratory. In 1965 he left Collins to form his own group, the
Lippisch Research Corp., and at his death was developing an airfoil boat
and an aerodyne (wingless aircraft) for the West German government.
(NYT, 13 Feb 76, 34)

15 February: The long-secret site of USSR space launches—previously
identified by U.S space experts as Tyuratam, for the name of the local
railway station—was identified in the newspaper Kazakhstanskaya
Pravda as “Leninsk,” in a dispatch on construction of electric power-
transmission lines. The dispatch, stating that the Leninsk area had been
connected to the Central Asian power grid, was believed to be the first
in which the name appeared in a Soviet publication. U.S. astronauts who
visited the space complex last year during Apollo-Soyuz mission prepara-
tions had reported that a city of about 50 000 population was associated
with the launch complex, and was known as Leninsk. Publication of the
name-—which had not appeared on Soviet maps or reference books—was
considered either an oversight by the censor or a decision to make the
name public. (NYT, 15 Feb 76, 12)

® An around-the-world auto race planned for mid-1976 as part of the U.S.
Bicentennial celebration would feature a 1914 Model T Ford, tracked by
a NASA satellite from the starting point in Paris to its termination in New
York City, NAsA announced. The car, driven by Goddard Space Flight
Center employee Robert H. Pickard, would carry a 13.6-kg electronics
package that would transmit the car’s ground speed to the random-
access measuring system (RAMS) carried on NASA’S Nimbus 6 meteorolog-
ical satellite that covers the entire globe once every 12 hr. Nimbus 6
would relay information to GSFC through a ground station in Alaska. The
auto race would demonstrate use of the RAMS system for ground tracking
applications where transmissions could encounter various kinds of inter-
ference; normally, RAMS would collect data from instruments on moving
platforms such as balloons or buoys to allow calculation of wind or
sea-surface movements. Pickard, a car enthusiast, had worked in the
space program since the Vanguard days and was presently project man-
ager for the comsat-metesat system called GOES (geostationary opera-
tional environmental satellite). (NASA Release 76-23)

17 February: Under an agreement between NASA and ERDA—the Energy
Research and Development Administration—in the initial phase of
ERDA’S 5-yr program for solar heating and cooling, Marshall Space
Flight Center would assist in managing the commercial demonstration
projects portion that would show the nation’s businesses and industries
that solar heating, cooling, and hot-water systems could be used eco-
nomically to relieve the growing demand for fossil fuels. MSFC would
evaluate responses to Program Opportunity Notices (PONs)—ERDA’s
equivalent of NASA’s Requests for Proposals—and would administer the
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demonstration projects resulting from contracts awarded by ERDA. The
PONs solicited a variety of commercial projects that would use solar-based
systems in commercial buildings; of the 308 proposals received from
industry, ERDA expected to award from 8 to 20 contracts during 1976.
(MSFC Release 76-42)

18 February: A “house of the future” incorporating technology from aero-
space research would be open to the public at Langley Research Center
after July 1, NASA announced. The Tech House, a project of NASA’s
technology utilization program, would demonstrate how an average fam-
ily could cut fuel consumption by two thirds and water consumption by
one half, using innovative energy and water management systems inte-
grated with building designs and materials. Building started in late Jan.;
all equipment and features in the house would be available to the public
within 5 yr, or are available now. A family selected by NASA would live
in the house for at least a year, beginning early in 1977; a systems
engineer would monitor all use of the systems in the normal life of the
family and record day-to-day savings. The contemporary one-story
house would have an enclosed living space of about 500 sq m; its major
feature combined solar collectors with night radiators and heat pump for
one of the most cost-effective heating and cooling systems now available.
Contributing to the NASA project were the National Association of Home
Builders, the National Bureau of Standards, and the Department of
Housing and Urban Development. (NASA Release 76-26)

® The Communications Satellite Corporation (ComSat) reported 1975 net
income of slightly more than $46 million, compared to nearly 145 million
for 1974, attributing the increase to additional leasing of circuits to the
corporation’s customers—3833 at the end of 1975, compared to 3510
in 1974. The report noted the FCC decision of 4 Dec. 1975 ordering lower
rates for services provided through ComSat’s global system, and warned
that the decision would have ““a substantial adverse impact” on future
earnings unless modified by judicial review. ComSat had appealed the
ruling and delayed filing a schedule of lower rates. (ComSat Release
76-3)

® More than 25% of all scientists and engineers in the U.S. and the USSR were
engaged in weapons work of some kind, whereas fewer than one hun.
dredth of 1% were engaged in arms control or disarmament, said William
Epstein, former director of the U.N. Disarmament Division, in a letter to
the New York Times. Warning of the “terrible doomsday weapons that
scientists may yet develop™ in the spiraling arms race, Epstein called on
scientists and engineers to establish nationally and internationally a code
of conduct that would include educational work on the perils of the arms
race and political efforts to achieve arms control and disarmament.
“Science may be neutral and amoral, but scientists are not . . . They
have a moral duty to use their capabilities for the benefit of humanity and
not for its destruction.” Uniting their efforts behind a “Hippocratic
oath” not to engage in means of mass murder, associations of scientists
and other professional bodies could provide moral support and tangible
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assistance to those ‘“‘even in dictatorial countries” where imprisonment
or harassment would be the result of such action. (NYT, 18 Feb 76, 33)

19 February: Marisat 1—first satellite of a privately owned $100-million
system to provide rapid high-quality communications between ships at
sea and shore stations—was launched on a Delta for Comsat General
Corp. from Cape Canaveral at 5:32 pm local time (1032 6MT). The
655-kg craft was headed for a stationary orbit 35 788 km above the
Atlantic Ocean at 15°W, about 547 km southwest of the coast of
Liberia. A second satellite, Marisat B, would be stationed over the Pacific
later this year. Marisat 1 carried 2 channels each about 4 mhz wide,
operating in the L and C bands; one would translate shore-to-ship signals
from 6 to 1.5 ghz, the other would translate ship-to-shore signals from
1.6 to 4 ghz. Ground stations at Southbury, Conn., and Santa Paula,
Calif., would provide earth-satellite communications links, using 12.8-m-
dia. antennas to relay tracking, telemetry, and command information
between the satellites and the Comsat General control center in Washing-
ton, D.C. The U.s. government would use three UHF channels on the
satellite, completely separate from the L— and C-band channels, through
its own terminal facilities. The satellite system, owned and operated by
a consortium headed by the Comsat General Corp., would be used by
commercial shipping lines, as well as by the U.S. Navy pending com-
pletion of its own Fleet Satellite Communications System. By early April,
commercial telephone, telex, and data communications would be avail-
able to link ships and offshore facilities with shore stations connected into
domestic and international communications networks worldwide. Marisat
mobile terminals had been purchased or leased from ComSat and in-
stalled on ships of a number of nations. (NASA Release 76-22; MOR
M-492-205-76-01 [prelaunch] 26 Jan 76, [postlaunch] 13 Apr 76;
ComSat Release ¢G 76-107; W Star, 20 Feb 76, A-6)

® A new comet now approaching the sun—named Comet West, after Richard
M. West of the European Southern Observatory at Geneva, Switzerland,
who discovered it in Nov. 1975—would be the object of extensive space
and ground-based study to identify and measure its constituents, NASA
announced. Comet West would come closest to the sun on 25 Feb., but
would not be readily visible until about 2 March because of solar bright-
ness; it would provide the first opportunity for extensive comet study
since the appearance in 1973 of Comet Kouhoutek (a *“visual disappoint-
ment”” from which more had been learned about comets than in all the
time that had gone before). NASA would participate in the study along with
the Naval Research Laboratory, and with the Univ. of Colo. at Boulder
and the Johns Hopkins Univ. (NASA Release 76-31)

® Work began on the world’s largest radiotelescope—the *““Very Large
Array,” consisting of 27 dish antennas each 25 m wide and weighing 160
tons, plus a Y-shaped layout of rail tracks and underground tubing along
three 21 ~km legs—and was scheduled for completion in 1981 at a cost
of $76 million. The plains of St. Augustine, N.M., isolated and desolate,
had beén chosen because a ring of mountains would prevent radio
interference. The VLA would probe objects such as quasars that appeared
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to speed away at more than half the speed of light, as well as other puzzles
such as black holes, star formation, galactic structures, and interstellar
molecules. Its design would improve on three weaknesses of current
telescopes: poor resolution, poor sensitivity, and inability to make images
or maps quickly. Antenna signals routed through underground wave-
guides to a control center would be amplified and fed into a computer
system that could turn out high-resolution images of the radio source in
8 to 12 hr. The array would be supervised by officials of the National
Science Foundation, Associated Universities, Inc., and the National
Radio Astronomy Observatory. (CSM, 19 Feb 76, 16)

® The universe had been analyzed and found to be open, a group of astron-
omers told the annual meeting of the American Association for the
Advancement of Science in Boston. The director of Cornell Univ.’s
national astronomy and ionosphere center, Dr. Frank Drake, said that
the most recent astronomical data indicated that in about 30 billion years
the universe would have changed, and no stars would appear in a night
sky, having gathered into “Island Universes”—clusters of galaxies
widely separated from each other. Computer analysis of recent obser-
vations indicated that separation of galaxies into islands had not yet
begun, which meant that the universe might be comparatively young.
The conclusion that the universe was open had been based on factors
such as expansion rate, deceleration, and density of the universe. Evi-
dence today would support the “big bang’ theory which stated that the
universe had exploded in the beginning from a single solid mass, and
would go on expanding. (B Sun, 19 Feb 76, A-3)

® U.S. observers were concerned about spiraling strategic arms programs in
the USSR, the Christian Science Monitor reported. Heavy payload in the
Soviet nuclear system and an expanded program of deploying multiple
warheads had aroused fears of a possible “first strike” by the USSR
against U.S. intercontinental ballistic missile (ICBM) systems. Intelligence
experts estimated the USSR would have 1500 land-based missiles by
summer, compared with 1054 for the U.S.; an article in Foreign Affairs
magazine by Paul Nitze—Secretary of the Navy in the Johnson
administration—had stated the Russians believed they could “win” a
nuclear war, whereas popular feeling in the U.S. was that all participants
in a nuclear exchange would be destroyed. A Russian ‘“‘cold launch”
system for missile launching that did not damage the silo was contrasted
to the U.S. ““hot launch’ system that damaged the silo during launch. The
Pentagon had sought $78 million for development of a new ICBM called
“MX,” and a FY 1977 budget of $9.4 billion for strategic forces. (CSM,
19 Feb 76, 6)

¢ Extinction of several species of life forms resulted from a weakening of the
earth’s ozone shield nearly a million years ago, according to a study of
recorded atmospheric occurrences that had not previously been corre-
lated. In the Jan. issue of the British scientific journal Nature, Drs.
George C. Reid and 1.5.A. Isaksen of N0AA and Thomas E. Holzer and
Paul J. Cruzen of the National Center for Atmospheric Research,
Boulder, Colo., stated that fears about man-caused destruction of stratos-
pheric ozone might be well founded. Examination of earth-core samples
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showed extinction of species of microscopic sea animals during a reversal
in polarity in earth’s magnetic field that weakened magnetic forces
shielding the atmosphere from solar and cosmic radiation. The resultant
heavy bombardment of radiation formed nitric oxide in the high atmos-
phere, in turn destroying part of the ozone shield. Similar increases in
radiation, recently recorded, would inevitably affect present organisms,
the report said; aside from direct effects on higher forms of life, indirect
damage would come from the consequent upset of the ecological life
cycle. (NYT, 19 Feb 76, 21)

20 February: Astronomical observations and laboratory experiments span-
ning 16 yr had failed to detect any signals of life in outer space, the
142nd annual meeting of the American Association for the Advancement
of Science was told. The session in Boston heard reports on a 4—galaxy
scan using the largest radiotelescope in the world—the 600-m-dia.
antenna at Arecibo, P.R.—from Dr. Carl Sagan of Cornell Univ. and his
Cornell colleague, Dr. Frank Drake, director of the National Astronomy
and lonosphere Center at Arecibo. “Of the trillion stars we looked at in
four galaxies,” Dr. Sagan said, ‘‘there is not a single one that at the time
of our observation was devoting a major effort to communicate with us.”
Another effort—a 4~yr scan by the National Radio Astronomy Obser-
vatory at Green Bank, W.Va., of 659 stars in the region of the Milky
Way—had yielded negative resulis after analysis of 90% of the obser-
vations. However, fewer than a millionth of the stars in the Milky Way
had been scanned, for very brief periods, at only a few wavelengths.
Negative results did not rule out the possibility of receiving the looked-for
signals some day, the meeting was told. (NYT, 21 Feb 76, 40; B Sun,
21 Feb 76, A-3; W Star, 20 Feb 76, A-3)

® NASA announced selection of the Boeing Commercial Airplane Co. of Seattle
for award of a $20-million contract to build an experimental flight
research aircraft for use in noise-reduction technology. Boeing would
modify a government-furnished C-8 Buffalo transport aircraft into a
quiet short-haul research airplane (QSRA) for the Ames Research Center’s
noise-reduction research program, aimed at reducing aircraft-noise im-
pact on U.S. communities and congestion at major airports. The redesign
to meet QSRA concepts would enhance aircraft performance and control
at low speeds, and would demonstrate propulsive-lift technology that
would permit civil transport aircraft to achieve a short takeoff and
landing (STOL) capability. STOL aircraft could use runways at existing
smaller airports to relieve traffic at large metropolitan airports, as well
as to reduce noise impact. (NASA Release 76-33)

® A simple, inexpensive, and effective method of suppressing noise in wind-
tunnel testing of space vehicles would be patented by two MSFC engineers,
MSFC announced. While developing an acoustic environment for reentry
of the Space Shuttle solid rocket booster, Paul W. Howard and Luke A.
Schutzenhofer of MSFC’s Systems Dynamics Lab. found their acoustic
data distorted by background noise reflected at transonic speeds from the
walls of the wind tunnel, causing shock waves. The primary aerodynamic
cause of the background noise was found to be the edgetone effect of
high-velocity windflow over holes in the perforated walls of the tunnel;

33



. February ASTRONAUTICS AND AERONAUTICS, 1976

covering the perforated walls with wire screening minimized direct con-
tact between the airstream and the edges of the holes, and the noise was
greatly reduced. The temporary fix proved so successful that the screens
were permanently installed, and the patent should be issued to the public
by early summer. (MSFC Release 76-44)

21 February: A simple device to reorient an orbiting satellite toward the earth
stations with which it would communicate had been used successfully on
Satcom 1, RCA-owned comsat launched by NASA in December 1975.
Patented by two engineers at the RCA Electronics Div. in N.J., the new
equipment took advantage of the gyroscopic effect of a wheel normally
rotated to stabilize a satellite in synchronous orbit; only a simple start
signal from the earth could activate it. Previous systems needed precision
controls involving delicate sensors and thrust motors manipulated from
the ground. Satcom 1, in synchronous orbit at about 35 000-km alti-
tude, had been rotated 90° by the new system to point its instrumen-
tation at the earth; it would begin regular transmission in March. (NYT,
21 Feb 76, 31)

® A Russian system for intercepting and destroying satellites apparently was
unsuccessful this week, U.S. intelligence sources said. The test involved
Russian satellites only, and posed no threat to any U.S. satellites in space.
A target spacecraft (Cosmos 803 ) launched from Tyuratam 12 Feb. was
the object of the test, carried out by an interceptor spacecraft (Cosmos
804 ) launched 4 days later. Observers differed on whether the intercep-
tor had been maneuvered close enough to destroy the target, although
a routine announcement by the USSR said the second launch had success-
fully completed its mission. In 5 tests between 1968 and 1971, USSR
interceptor satellites had blown up on radio signal after approaching the
targets in orbit, and the explosions had destroyed both interceptors and
targets; Cosmos 804 had not blown up. U.S. Secretary of State Henry
Kissinger had said that the 1972 nuclear arms limitation agreement with
Russia forbade the 2 countries from interfering with each other’s satel-
lites, but did not prohibit tests of an antisatellite system. (B Sun, 21 Feb
76, A-1; W Star, 21 Feb 76, A-3)

22 February: Study of earth’s climate to permit predictions of global climatic
changes by the end of the century should be the top space priority, said
-a study group formed by NASA last year to assess U.S. progress in space
and where it should go next. The 3—vol report of the study group did not
mention manned exploration of Mars, which had been the prime recom-
mendation of a forerunner study 7 yr ago. Citing the dependence of the
world’s population on a complex system producing food and fiber where
climate is favorable, the report said the entire system was predicated on
a constant climate. Understanding of climatic processes would help solve
earth’s most pressing problems: food shortages, and worldwide weather
changes caused by pollution. The report estimated that a l-degree
cooling of earth’s annual temperature would mean loss of $1 billion in
grain production, $2.2 billion in timber and fiber output, and $1.4 billion
in fish catches; the drop would also increase the demand for electrical
energy by $700 million, with a $2.4 billion rise in health costs other than
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treating skin cancers caused by alterations in earth’s atmosphere. The
group recommended development of 6 satellites to identify and assess
worldwide crop conditions; other satellites to study chemical changes in
the atmosphere and to watch for solar changes affecting earth’s weather;
and a network of 4 to 6 large geostationary satellites to observe ice and
ocean conditions and keep tabs on the earth’s radiation balance. Manned
flight should develop along the lines of Space Shuttle and space station—
to be used partially for climate study—and instrumented craft should be
sent to explore every solar-system planet except Pluto, the report said.
Cost of the weather-satellite program was set at $1.7 billion, with oper-
ating costs over 20 yr estimated at $4.6 billion; the planetary exploration
program would cost a total of $5.1 billion to the year 2000. (W Post,
22 Feb 76, A-3)

® NASA announced plans for a seventh Lunar Science Conference to be held
15 to 19 March at JSC, bringing together scientists in geology, chemistry,
physics, astronomy, engineering, and biology under joint sponsorship of
JSC and the Lunar Science Institute of Houston. Discoveries about the
moon would be applied to problems of the origin and early history of the
solar system, for instance using lunar data to interpret craters and
volcanoes photographed on the surfaces of Mercury and Mars. Other
papers would discuss meteorites, satellites of Jupiter (about the size of
earth’s moon), and use of earth-based telescopes to measure chemical
composition of asteroids. Lunar science conferences had been held
yearly since 1970, when the first such assembly heard scientific results
from the Apollo 11 moon-landing mission. More than 700 scientists
from as far away as Australia attended the 1975 conference. (NASA
Release 76-25)

® Steam might be the power behind rockets of tomorrow, the annual meeting
of the American Association for the Advancement of Science was told by
Dr. Freeman Dyson of the Princeton Institute for Advanced Study.
Steam engines of the future would be powered not by coal but by laser
beams so powerful that they could instantly turn water into superheated
high-velocity steam that could carry a 1-ton spacecraft into earth orbit.
Basic research on laser propulsion had already been done by Dr. Arthur
Kantrowitz of the Avco Everett Research Lab. in Cambridge, Mass. A
laser beam with energy of 1 million kw would be needed to carry a rocket
and its spacecraft away from earth; this laser would be 10 times more
powerful than any developed so far. Ideally, the laser and rocket would
be located on a mountain at 3-km altitude, where air would be free of
water vapor that would reduce laser efficiency. Development of laser
propulsion would take money, Kantrowitz said, but not as much as other
rocket engines have cost. (W Post, 23 Feb 76, A-2)

23 February: Western Union filed with the Federal Communications Com-
mission a tariff designating 11 more major metropolitan areas as *‘Sat-
ellite Access Cities.”” WU had already placed on line to Westar, the first
U.S. domestic comsat system, 9 major metropolitan areas—New York,
Washington, Atlanta, Chicago, Dallas, Los Angeles, San Francisco,
Houston, and Pittsburgh—served by 5 ground stations, located near
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New York, Chicago, Atlanta, Dallas, and Los Angeles. The Glenwood,
N.J., station (near N.Y. City) would serve Boston, Buffalo, Philadelphia,
Baltimore, and Wilmington under the new access. The station at Lake-
Geneva, Wis. (near Chicago), would serve Detroit, Milwaukee, Cleve-
land, Cincinnati, and St. Louis; the station at Cedar Hill, Tex., would
serve Kansas City. In operation for more than a year, the 2-comsat
Westar system had been used by several hundred corporations for both
voice and data transmission; Westar also included TV centers in New
York, Los Angeles, Chicago, and Dallas that had been transmitting
increasing amounts of U.S. video news and sports coverage since
July 1975. (WU news release 24 Feb 76)

® In a close race to tame the hydrogen-bomb reaction process—fusion—to
make electricity, the U.S. and USSR were both ready for larger en-
gineering units to demonstrate the practical production of electricity by
the mid—1980s, reporter Robert Toth said in the Los Angeles Times. The
Kurchatov Institute in Moscow had announced earlier in Feb. a “‘break-
through’ in the first successful test conducted in its Tokamak-10, the
last purely experimental machine intended to prove feasibility of the
approach. Last November, U.S. had announced a comparable achieve-
ment with the Alcator Tokamak at the Mass. Institute of Technology,
described as a major development in fusion research. Although U.s.
scientists claimed a fusion process had been first tested at Los Alamos
20 yr ago, it was not seriously pursued, whereas the late Dr. Lev
Artsimovich of the USSR had worked along the same line independently
and given the machine its name—a Russian contraction for current-
machine chamber—upon achieving the first success.

Advantages of the fusion process were that it was the most efficient
reaction known, producing 180 times more energy than consumed; fuel,
the heavy forms of hydrogen, would be as inexhaustible as the seas; and
the process left no radioactive waste like that from atomic-power plants
based on the fission reaction. Fusion would require containment of the
reaction in a magnetic field, which had been accomplished, and contin-
uous production of energy would require temperatures of a million
degrees Centigrade and a density of 100 trillion ions for a second—
conditions beyond the capability of present machines. Both the U.S. and
USSR results had been 5 to 10 times less than needed, although they were
5 to 10 times greater than previously achieved. (W Post, 23 Feb 76,
A-1)

24 February: The Apollo lunar scientific experiment package (ALSEP) left on
the moon’s surface during Apollo 14, reported dead [see 18 Jan.] when
transmission ceased last month from unknown causes, came to life just
as unexpectedly 19 Feb. with transmitter, receiver, and experiments
functioning very well. One experiment—the charged-particle lunar envi-
ronment experiment-—had previously been unable to perform during
lunar daylight because temperature variations had degraded its power
supply; since the revival, the experiment had been sending good data
during lunar daylight. JSC scientists and Bendix engineers who designed
the ALSEPs had no idea what happened to the Apollo 14 station, one of
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5 transmitting data from the moon; one possibility cited was a relay in
the power system that had stuck and then became unstuck. Estimated
remaining life of the Apollo 14 station was once again 2 to 3 yr; all the
stations had performed well, with the oldest—from Apollo 12 —nearing
its 7th year. ALSEP experiments were still providing data on conditions
inside the moon and on moonquakes; scientists were still hoping for
seismic signals from a large meteor impact that would identify the moon’s
core. (NASA Release 76-34; 1SC Release 76-17)

® Pure carbon materials originally developed as ablative heatshields on the
Apollo spacecraft were being used at medical centers across the U.S. in
research on artificial limbs and implants in human tissue. The inert
tendencies and high degree of purity exhibited by the carbon materials
made them suitable for implantation without causing infection or rejec-
tion. Northwestern Univ. in Ill. and the Rancho Los Amigos hospital
center run by the Univ. of Southern Calif. at Los Angeles had studied the
materials in skeletal fixation devices that used carbon-button implants to
connect the devices to nerves. Other projecis included carbon implants
to control pain (especially in the lower back) and neuroelectric stimu-
lators to relax contracted muscles in paralyzed patients. Much of the
technology used in purifying the carbon materials originated at NASA’s
Marshall Space Flight Center. (MSFC Release 76-45)

25 February: Fred W. Haise, Jr., astronaut on the Apollo 13 lunar mission
of April 1970 that nearly ended in disaster, would command the first
free-flight test of the Space Shuttle, Johnson Space Center officials
announced. A research pilot for NASA since 1959, Haise worked at Lewis
Research Center and the Flight Research Center before his selection as
a civilian astronaut in 1966. He was technical assistant to the manager
of the Shuttle orbiter project from April 1973 to January 1976. With
Haise on the test Shuttle flight would be Air Force Li. Col. Charles G.
Fullerton, appointed astronaut in 1969, who had never flown in space.
The Shuttle was scheduled to fly piggyback in 1977 on a modified Boeing
747 jet transport, then in free-flight testing and landing after release at
about 8~km altitude. Haise and Col. Fullerton would guide the Shuttle
to an unpowered landing at the Dryden Flight Research Center in Calif.
to demonstrate handling and reusability. (B Sun, 25 Feb 76, A-T;
W Post, 25 Feb 76, B 5; NasA Release 76-35; 1sC Release 76-17)

® Comsat General Corp. announced an agreement with ARCO—the Atlantic
Richfield Co.—to install a Marisat terminal on the S/S Arco Prudhoe
Bay, a tanker commissioned in Baltimore in 1971, to evaluate satellite
communications with an eye to equipping other Arco ships if the new
medium should prove reliable. The tanker would transport crude oil from
Alaska to U.S. west-coast ports, and communications via satellite would
be valuable during periods when the aurora borealis (northern lights)
made high-frequency communication difficult. Comsat facilities had been
installed previously on 15 commercial vessels; the Marisat system would
be the 16th, and would begin operations in commercial service about

1 April. (Comsat Release 76-105)
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26 February: A radio sensing system deployed by the federal government in
remote areas of the U.S. since the spring of 1975 to warn of impending
natural disasters had already passed one test, reported David S. Johnson,
director of the National Environmental Satellite Service. An impending
flood upstream from the town of Deming, Wash., had been detected by
the sensors, and the river had crested an inch above its flood stage as
predicted. The radio sensors, attached to transmitters, collected and
relayed data from NOAA geostationary satellites (Goes 1, watching the
East Coast, and Sms 2 watching the Pacific Coast); the satellites relayed
the information to NOAA computers in the World Weather Building at
Suitland, Md. Initial work on the system began in the 1960s, and it was
already operational. By summer of 1976, 150 to 200 sensor stations
would be in place; a total of about 10 000 would eventually be situated
to warn of floods, earthquakes, forest fires, or tidal waves that began in
unfrequented areas. The system could also be used for keeping track of
ships at sea or of trucks on the highway. (B Sun, 26 Feb 76, A~1; N0oAA
Release 76-32)

® Recovery of the unmanned Soyuz 20 spacecraft that landed in Kazakhstan
16 Feb. carrying a “comprehensive biology payload”’—including both
plant and animal life—concluded what the Christian Science Monitor
described as an impressive 3-mo biology experiment. Results from
Soyuz 20 would be compared with those of similar experiments—
including some from the U.S.—carried on the Vostok-type biosat Cos-
mos 782 which stayed 19.4 days in space last year. Cosmos 782 had
carried a small centrifuge to test effects of artificial gravity on flora and
fauna; comparison of the previous tests with those from Soyuz 20 would
help decide whether—and how much—artificial gravity would be needed
in future space stations. Soyuz 20 had docked with the Salyut 4 space
station 19 Nov. 1975, an example of a self-docking biolab that demon-
strated the USSR plan for assembling complex space objects from sepa-
rately launched modules. (CSM, 26 Feb 76, 6)

27 February: Beginning with the 1976 forest-fire season, a new satellite-
linked monitoring system of 23 NASA-designed ground stations would
monitor forest conditions throughout thousands of sq km in Calif.’s
Region One redwood area, providing data every 3 hr to foresters in
Sacramento by means of a geostationary weather satellite. The 90-kg
self-powered stations developed by NASA’s Ames Research Center in
cooperation with the state Division of Forestry would transmit continuous
reports on wind speed and direction, air temperature, solar radiation,
relative humidity, and the moisture content of forest litter such as pine
needles and grass. Sensors to be added would measure rainfall and air
pollution, including particulate matter and ozone concentration. The
Synchronous Meteorological Satellite 2 (Sms 2) operated by NOAA from
its vantage point over the equator would receive and relay the data. (JSC
Roundup, 27 Feb 76, 3; NaSA Release 76-28; ARC Release 76-07)

® Charles W. Mathews, NASA Associate Administrator of Applications, retired
after 33 yr of government service with NASA and its parent organization,
NACA. As a member of the science staff at the Langley Research Center
since 1943, he was chairman of the group that developed specifications
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for the Mercury spacecraft before NASA was established. When Mercury
became an official program in 1958, Mathews transferred to Houston
(now the Johnson Space Center), serving as manager of the Gemini
program. Upon completion of Gemini, Mathews went to NAsA Hq as
director of the Skylab program (then known as Apollo Applications
Program); in 1968, he became Deputy Associate Administrator for
Manned Space Flight, and remained in that position until 1971. Awarded
the NASA Distinguished Service Medal by President Johnson in 1966 for
contributions to the manned space program, Mathews received the award
a second time in 1969 for contributions to the first manned lunar landing.
At his retirement, he stated that he would ““continue to devote effort to
the further realization of the tremendous potential of space . . .”” (NASA
Release 76-38)

29 February: The concept of a “‘science court’”’—an impartial quasi-judicial
body of scientists to conduct inquiries into conflicting scientific claims—
was advanced by Dr. Arthur Kantrowitz, director of Avco-Everett Lab-
oratories, a high-technology industrial firm in Mass. The proposal would
be a means of assuring a rational and orderly assessment of scientific
facts underlying highly complex issues of public concern. Although
hearings had been held by Congress and federal agencies on issues such
as radiation, automotive safety, air pollution, drugs, and pesticides, these
had frequently been superficial and led to no resolution of facts. A recent
Harvard University book on the subject said in part: ““The principal
shortcoming of such hearings can be revealed simply by asking how
‘adversary’ these adversary hearings are . . . direct battle over facts, if
it occurs at all, takes place as a free-for-all in the mass media.”
Conflicting statements by experts had added to confusion and paralyzed
decision-making processes. A test of the “‘science court” concept had
been recommended as part of the new White House office of science and
technology policy. (NYT, 29 Feb 76, 8)

® Information of value to the U.S. Pioneer mission to Venus scheduled for
1978 was published by the USSR in Pravda after 4 mo of analysis of the
2 Soviet spacecraft that reached Venus in Oct. 1975. Each of the
Russian craft, weighing about 5000 kg, separated into an orbiting section
and a landing capsule; the two landers transmiited the first panoramic
photographs of the Venus surface to earth. U.S. scientists had debated the
angle at which landers should enter the Venus atmosphere; the Russian
report stated that Venera 9 entered at 20.5° and Venera 10 at 22.5°
to the horizon. Besides the entry angle, the report included details of
descent, amount of sunlight on the surface, wind speeds, rock chemistry,
and character of surface erosion. Although the 2 landers failed under
surface temperatures of 482°C and pressure 90 times that of earth—
Venera 9 lander operated 53 min., Venera 10 65 min—the orbiters
continued to transmit data on cloud cover and upper atmosphere. The
U.S. planned to launch 2 spacecraft, an orbiter and a lander, toward
Venus in 1978, the lander separating into 4 or 5 probes to relay data via
the orbiter to the earth. (VYT, 29 Feb 76, 34)

® Grover Loening, pioneer aeronautical inventor and first person to receive
an M.A. degree in aeronautics from an American university, died at the
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age of 87 at his home in Fla. after a long illness. In 1913, after working
for an aeroplane builder in N.Y., Loening became assistant to Orville
Wright and manager of the Wright brothers’ factory in Dayton, O. In
1914 he was appointed chief aeronautical engineer of the Army Signal
Corps aviation section. As vice president of Sturtevant Aeroplane Co., he
pioneered the first U.S. steel-frame airplane in 1915; later he formed his
own company and developed the M8 2-seat Pursuit monoplane using
rigid strut bracing, which he patented. After World War I, Loening
produced the Flying Yacht which established world records and won him
the Collier Trophy in 1921; his next success was the Loening Amphibian,
with the first practical retractable carriage. A member of the Aviation
Hall of Fame, Loening was one of the first directors of Pan American
Airways and a member of the Smithsonian Institution board for about
20 yr. Awarded the Presidential Medal of Merit and nearly every U.S.
aviation medal, he had been selected 3 wk ago to receive the Smith-
sonian’s Langley gold medal for aerodromics. (W Star, 3 Mar 76, B-5)

During February: Water hyacinths thought to be environmentally affected
by the location of NASA’s National Space Technology Laboratories in
Miss. proved to have unexpected benefits for space-age processes and
byproducts, when NASA scientists monitoring the effects of wastes dis-
charged into nearby streams found that the water plants had a peculiar
ability to absorb and concentrate toxic metals, and to metabolize various
other chemical pollutants, while they continued to produce massive
amounts of plant material. For a year, biochemists at NSTL had worked
with the plants as a filtration system for purifying polluted waters, as a
source of biogas for fuel, as a protein and mineral additive to cattle feed,
and as a soil fertilizer and conditioner. The vascular plants could absorb
and metabolize large quantities of nutrients and pollutants from domestic
sewage waste waters. An installation of the size needed to meet pollution
standards at the nearby community of Orange Grove would have cost
about $500 000; stocking the sewage lagoon with enough water hya-
cinths to purify up to a half million gallons of sewage outflow daily cost
only a few thousand dollars.

Plants taken from sewage lagoons had been dried and ground into
feeding rations for beef cattle, producing a meal rich in minerals and
protein, and added to corn silage fed to a herd of steers at the nearby
agricultural experiment farm operated by Miss. State Univ. A 4-mo
study resulted in weight gain comparable to that on a diet fortified with
cottonseed or soybean meal. The high cost of fuel for drying the plants
after harvesting led to construction of a prototype solar dryer at NSTL
that was designed to dry 18 tons of wet material each 36 hr; the dryer
might prove a solution for agricultural problems other than drying of
grains and forage.

Another use of the plants was as a source of methane gas and
fertilizer, using an anaerobic fermentation process with a yield of nearly
57 000 cu.m. (2 million cu. ft.) of gas from an acre of water hyacinths.
A state like La., with more than a million acres of unwanted water
hyacinths, might produce more than enough methane gas to fuel

40



ASTRONAUTICS AND AERONAUTICS, 1976 February

2 million homes in the New Orleans region annually. Another study
showed a remarkable ability of the plants to filter out “heavy” metals
(cadmium, mercury, nickel, lead, silver) and other toxic organic sub-
stances common in industrial waste waters. Although plants harvested
from these sites could not be used for animal feed or fertilizer, they could
be used to produce methane gas; researchers found that biogas generated
from plants containing trace metals yielded a higher percentage of
methane than plants free from metals. Spinoff projects resulting from
worldwide interest in the NASA findings included a survey by NASA in-
vestigators of water hyacinths blocking up the White Nile, requested by
the Sudanese government; a plan to use hyacinth plantings as a detection
system for assessing heavy-metal pollution in waters near thermonuclear
installations; and use of the plants in a system to recover millions of tons
of gold “tailings’ left over from mining and present in streams near
disused mines in the western U.S. (NASA Release 76-36)

® A 7.6-m radio-controlled model of the dirigible Hindenburg, star of a
recent motion picture on the last days of the world’s largest airship, was
given to the National Air and Space Museum for display along with a
full-size control car used in interior and exterior filming of the picture.
Other full-size sets had been constructed to represent the passenger
compartments, internal engineering and cargo areas, and a complete bow
section. The radio-controlled model could perform 28 separate func-
tions, from dumping water ballast to operating a complex system of
interior lighting. (NAA newsletter Feb 76)

® The USSR had made good use of observations from its manned space
stations, Soviet Academician Leonid Sedov said, citing photographs
taken by Salyut 3 showing 67 locations where oil and natural gas could
be found in the Caspian Sea region and 84 in Uzbekistan. The satellite
did in 3 mo a job that had taken 60 yr of ground prospecting to reveal
102 deposits, he said. Published in the Feb. issue of the British magazine
Spaceflight, the report by Sedov mentioned contributions to agriculture
from a space survey that revealed millions of gallons of water *“‘just below
the surface” of arid lands near the Caspian Sea, showing areas that might
be suitable for “oasis farming” or grazing livestock. Discussing changes
in the environment made possible by space technology, Sedov said such
influences should ‘‘bear a global character,” to avoid a repetition of the
““notorious experiment” (the so-called West Ford) in which the U.s.
released a cloud of copper fibers in orbit in 1963 for communications
experiments; West Ford caused worldwide complaints by radio astron-
omers. (Spaceflight, Feb 76, 54)
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1 March: NAsA’s cancellation of a mission to Uranus by withholding funds in
a severely restricted budget for FY 1977 had produced a “Uranus
option” plan, sponsored by engineers at the Jet Propulsion Laboratory,
that would take a spacecraft destined for Saturn and give it the ability
to go the extra distance to Uranus as well. In an interview with the New
York Times, John R. Casani—deputy project manager of the Mariner
project at JPL—said the necessary trajectories had been plotted, and
modification of the spacecraft remote-sensing instruments to use at
Uranus was already under way.

Of the two Mariner missions scheduled for launch in Aug. and Sept.
1977, to fly by Jupiter in 1979 and Saturn in Nov. 1980 and Jan. 1981,
the first mission would remain unchanged. The second Mariner, trailing
the first by 9 mo, would fly a lower speed trajectory to allow a bigger
slingshot effect from Saturn’s gravity for propulsion toward Uranus; the
slower speed would also allow flight controllers to decide on the basis of
the first Saturn flyby whether to use the second Mariner for a closer look
at Saturn or to go for Uranus. The second choice would mean that, by
1985, U.S. spacecraft would have looked closely at all the planets of the
solar system except Neptune and Pluto; a Mariner flyby of Uranus
between Nov. 1985 and Jan. 1986 would take the spacecraft further out
into the solar system, toward Neptune. Obtaining data on Neptune would
take ““a miracle,” Casani said, although the JPL engineers would not rule
out the possibility. The infrared spectrometer on the second Mariner
would be improved in sensitivity to detect the temperature of Uranus,
twice as far from the sun as Saturn is, and 20 times as far as earth; also,
the spacecraft would be able to photograph Uranus, 4 times the diameter
of earth, and gather data on its magnetic field, atmosphere, and other
physical properties. The Mariner missions to Jupiter and Saturn would
cost about $305 million; addition of the trip to Uranus would add about
$21 million to the cost of the mission. (VY7, 1 Mar 76, 11)

® An all-systems simulation of landing Vikings 1 and 2 on the surface of
Mars, to exercise the entire 750-person Viking flight team so that
everyone knew exactly what to do when the time came later this year,
began 20 Feb. and built up to a “Mars landing” 22 Feb., concluding
today as a “‘fantastic success” according to James S. Martin, Jr., project
manager at Viking Control in the Jet Propulsion Laboratory installation
in the San Gabriel Mts. near Pasadena. The computer program had to
be redesigned to facilitate uplink command to the spacecraft cameras,
and more time had to be allowed for certain ground-control and data-
processing procedures, but no major problems developed. In the room
where a full-scale model of the Viking lander complete with operational
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cameras stood on a simulated Martian surface, prankish team members
had put three tiny marine fossils from earth’s Paleozoic period on the
sand within the camera field-of-view. When the camera came on to
transmit after the simulated landing, the first picture was startling, but
the fossils were immediately recognized, and the joke demonstrated that
even tiny objects near the landing site would appear in the pictures
transmitted from Mars. (VYT, 4 Mar 76, 32)

® Lt. Col. Michael A. Love, test pilot of the successful NasA lifting-body
program, was killed in the crash of an F-4C fighter on a dry lake bed at
Edwards AFB, Calif., shortly after takeoff in a proficiency flight. Love’s
navigator, Maj. E.B. Underwood, Jr., ejected from the plane before it
crashed and was hospitalized in stable condition. Love, 37, was chief AF
pilot assigned to the X-24B program that tested a wingless aircraft to
develop a space vehicle that could be flown to earth and landed like a
plane. After serving in the lifting-body program as a chase pilot for
various M-2 and X-24A flights, Love made his first X-24B flight on
4 QOct. 1973 and had piloted the plane to its fastest speed—Dbetter than
1860 kph—Dbefore terminating the program 20 Aug. 1975 with a hard-
surface landing of the X—-24B on the runway at Edwards. (W Star, 2 Mar
76, A-5; W Post, 3 Mar 76, A-20; NASA X-Press, 12 Mar 76, 2)

© At 0300 6MT (12:30 pm local time) the Japanese ionosphere sounding
satellite Ume was launched from the Tanegashima site on the 3-stage
liquid-fuel N rocket to an orbital altitude of about 1000 km. The cylin-
drical satellite weighed 139 kg, had a diameter of 94 cm, and was 82 ¢cm
high. lts estimated lifetime was 1.5 yr. This was the second successful
launch with the new N rocket. (FBiS, Kyodo 29 Feb 76)

¢ A technical management team caIleQPICE (for Spacelab payload integra-
tion and coordination in Europe) would be established by the European
Space Agency as the result of a planning meeting in Paris, ESA an-
nounced. The team would work at the Federal Republic of Germany’s
technical center at Porz-Wahn, with half of its 20 members from the
center’s staff; the ESA announcement called the center “‘the European
organization that has devoted the most effort to forecasting, studying and
preparing the utilisation of Spacelab.” Max Hauzeur, manager of the
SPICE team, would be responsible for a number of items for the first
Spacelab payload: coordination of instrument and experiment develop-
ment; data management; design and interface specifications; schedule
monitoring; acceptance of experiments, and approval of integration
tests; and coordination of training programs. (ESA release, 1 Mar 76)

® The European Space Agency (ESA) announced an agreement on loan of a
radiometer for 2 yr to the Iranian College of Science and Technology at
Tehran for use in propagation experiments in the 12-ghz band, to be
used by European relay satellites for long-distance public telecommuni-
cations. The experiments would be carried out in “‘particularly inter-
esting conditions,”” ESA said, because of Iran’s geographical and climatic
characteristics. (ESA release, 1 Mar 76)

2 March: Discovery of a new kind of photosynthesis—a bacterial system
using purple instead of green pigment to convert sunlight into chemical
energy and food-—was announced by a team of scientists from NASA’s
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Ames Research Center and the Univ. of Calif. medical center at San
Francisco. Contained in cell membranes of Halobacterium halobium,
found in salty waters, the pigment when energized by sunlight could
transfer protons across the membrane. It appeared to increase the
evaporation rate of salt, with possible applications in desalination of sea
water; it also seemed to resemble rhodopsin, the little-understood visual
pigment of the eye, and might aid in understanding the evolution and
operation of vision. The purple pigment, which acted as a proton pump,
might also explain the key process of ion transport in all cells. Deposited
on a film and exposed to sunlight, it had already been tried out in crude
solar cells. Scientists were excited by the possibility of practical uses of
the purple pigment because—although less efficient than chlorophyll—it
could be purified and was stable over a broad range of temperatures and
activities. The newly discovered process was the first instance of a system
other than the one based on green chlorophyll in which cells could use
light energy to survive, said Dr. Walter Stoeckenius of the University of
Calif., chief researcher. Bacteria used in the research came from salt
flats near the Mediterranean, where they had been known for a century
to cause pinkeye in salted fish and red herrings to become red. The study
in which the discovery was made was part of research into earth orga-
nisms living in extreme environments like those expected to exist-
on other planets. (NASA Release 76-30; ARC Release 76-12; W Post,
3 Mar 76, A-1; B Sun, 3 Mar 76, A-3)

cooperative use of spaceflight techniques by U.S. and USSR scientisis
might verify the existence of “‘gravitational waves’ that could be used
to probe quasars and other explosive cosmic events, said an article in the
Astrophysical Journal. The new technique—proposed by Dr. Kip S.
Thorne of Calif. Institute of Technology and Prof. Vladimir B. Braginsky
of Moscow State University—would use a net of radio signals between
earth and interplanetary spacecraft to monitor sudden unexplained
fluctuations in the returned radio frequencies. Analysis of changes in the
length and shape of the waves would reveal what had happened to the
matter that generated the wave, according to the theory. The idea of
gravitational waves had grown by analogy with-the three types of man-
ifestations of electrical force: the static electric field, static magnetism,
and radiated waves that took form as visible light, radio waves, x-rays,
etc. As the extremely precise clocks needed for the experiments had only
recently become available, the search for gravity waves might not be
successful for another decade, the scientists said. (NVYT, 2 Mar 76, 17)

2-9 March: Comet West, one of the few such objects visible to the unaided

eye in daylight, reached maximum visibility in the eastern sky before
sunrise this week. Having skirted the sun a week ago, the comet had
become less brilliant as its distance from the sun increased, but was more
easily seen as it moved away from the sun. The comet was said to be the
brightest such object since Comet Bennett’s appearance in 1970. The
comet had appeared in photographs taken in August 1975 at an obser-
vatory in the Chilean Andes, but was not identified until Richard West,
a Dane working in Geneva, studied the photographs. Comets are of
special interest because they are thought to be composed of materials
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from the outer fringes of the solar system. Reports from ltaly, Switzer-
land, and elsewhere described the comet’s tail as 2 to 4 times the
apparent diameter of the moon, unusually short for so bright a comet.
NASA reported extensive observations of the comet using rockets, high-
flying aircraft, and ground-based instruments; smog or clouds might
make ground observation difficult. (NYT, 2 Mar 76, 17; 9 Mar 76, 43;
B Sun, 3 Mar 76, A-3)

3 March: Women would definitely be admitted to the U.S. space program, the
Chicago Tribune reported, and NASA would make a formal announce-
ment in July. Only one woman—Russia’s Valentina Tereshkova, who
orbited for 3 days on Vostok 6 in June 1963—had been in space so far.
The U.S. space women would fly on the Space Shuttle scheduled to be
operational by 1980; the exact number had not been determined, but
they would form part of a group of 15 mission specialists who would be
chosen within the coming year. Screening, evaluation, and physical
examination of applicants would be completed by Dec. 1977, and select-
ees would join NASA as candidates for space flight by July 1978. (B Sun,
3 Mar 76, A-3)

5 March: First microwave observations of carbon monoxide in the upper
atmospheres of earth, Venus, and Mars were reported by a team of
scientists at NASA’s Jet Propulsion Laboratory at Pasadena. Establish-
ment of carbon monoxide as a common component of the upper atmos-
pheres of the planets should lead to a better understanding of the delicate
balances in earth’s atmosphere, said Dr. Joe W. Waters, who headed the
team. Carbon monoxide at lower altitudes on Venus and Mars, as well as
on earth, had previously been measured by infrared techniques that had
also detected CO on Jupiter last year, according to JPL’s Dr. Reinhold
Beer. JPL microwave observations used a radiotelescope at Aerospace
Corp.’s electronic research laboratory to detect the carbon-monoxide
absorption frequency at high altitudes, well above the smog layer over
Los Angeles; calculations indicated that the same technique could mea-
sure CO in the upper atmospheres of the other planets. The Mars experi-
ment used the larger radiotelescope at Kitt Peak, Ariz., to record the
identifying signal. CO occurred in 20 parts per million at 80 km altitude
on earth, and about 1000 parts per million at 100 km above Venus; the
Mars readings were still being analyzed. (NASA Release 76-40)

® Simultaneous measurement of ocean-surface conditions from an aircraft
and from an altimeter on NASA’s Geos 3 satellite 840 km above the
surface was the mission of a NASA~Navy team just back from a month’s
expedition to Newfoundland. Correlation of aircraft data on actual sur-
face conditions with remotely sensed data from Geos 3, launched 9 April
1975, would demonstrate satellite capability of making accurate and
rapid sea-state measurements. Newfoundland was chosen for the experi-
ments because it exhibited a wide range of climatic and oceanographic
conditions within a relatively short time period. Measurements taken
were sea ice, sea state, surface-wind field, and determination of atmos-
pheric refractivity. Each pass of the satellite—8 to 10 times a day—

- would produce 10 to 15 min of data relayed to Goddard Space Flight
Center via tracking stations at Bermuda, Madrid, or Winkfield, England.
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Satellite observations plotted for the North Atlantic would be compared
with aircraft data and with daily Navy-NoAA forecast maps. The team
consisted of 8 persons from the Naval Research Laboratory and 11
representatives of Wallops Flight Center and Lockheed contractors.
(NASA Release 76-39; WFC Release 76-2)

® NASA selected Grumman Aerospace Corp. and McDonnell Douglas Astro-
nautics Corp. to negotiate fixed-price contracts for parallel systems
analyses of concepts for space stations in low- and synchronous-altitude
earth orbits, including orbit-to-orbit transportation. The 2 studies, each
to last 18 mo and cost about $700-000, would be managed by MSFC for
Grumman and by ISC for McDonnell Douglas; the work would begin
1 Apr. The studies would define an operational base in space to serve as
a space laboratory, of modular construction with potential for growth
over the years. Proposals were also received from Rockwell International
Space Div. and Boeing Aerospace Co. (NASA Release 76—41; JSC Release
76-19; MSFC Release 76-50)

® The Dept. of Defense announced its first successful powered flight test of
a bomber-launched cruise missile, prototype of a weapon the USSR had
sought to curb in strategic arms talks. The Boeing-made missile, basically
a pilotless jet drone resembling a small plane with airbreathing engines,
could carry nuclear warheads at low altitudes to evade detection by
enemy radar. The successful test, in which the robot-like craft was
launched from a B~52 at an altitude of about 3 km and flew for 11 min.
over the White Sands range, was viewed .as a step in final development
of a highly sirategic weapon for the U.S. Control of cruise missiles—both
air- and submarine-launched types—had been a major issue in negotia-
tions with the USSR. The Air Force missile just tested would be an aid to
bomber penetration of enemy defenses, whereas the Navy’s cruise mis-
sile would be a tactical type for use against enemy ships rather than a
strategic type aimed at land targets. The first test scheduled for 26 Feb.
had been canceled because of problems with the B-52’s airconditioning
unit. Later tests would try out the programmed guidance system.
(W Post, 6 Mar 76, A~12; W Star, 6 Mar 76, A~-2; B Sun, 6 Mar 76,
A-1; NYT, 6 Mar 76, 18)

® A new device called an ultrasonic boli-stress monitor—using ultrasonics to
measure stress on a bolt—had been developed by LsRC physicist Joseph
S. Heyman, the Langley Researcher announced, and would be submit-
ted to Industrial Research magazine as a candidate for selection among
the 100 most significant new products developed during the year. The
bolt-stress monitor would replace equipment now in use to monitor a
multitude of bolts in a facility or a piece of equipment, as it would detect
a 1-psi change in 50 000 psi in measuring stress. Heyman had invented
a continuocus-wave ultrasonic microemboli monitor, used to observe blood
circulating outside the body during surgery and detect larger than nor-
mal particles, that was selected by the magazine as an IR 100 winner in
1974. (Langley Researcher, 5 Mar 76, 3)

6 March: US. failure to renew the Indian government’s access to the ATS
satellite relaying birth-control and agricultural information to 2400 vil-
lages might intensify tensions between Washington and New Dethi, the
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Baltimore Sun said in an editorial. An alliance of U.S. scientists and
environmentalists had already protested the sale to India of uranium for
a power station near Bombay; the group had asked the Nuclear Regu-
latory Commission to require India to demonstrate that the substance
would not be used to make bombs, as India had done in 1974 with
plutonium derived from Canadian material supplied for a joint atomic-
energy project. Combined with Ford Administration efforts to use devel-
opment aid to force India into a more friendly posture, the Sun said that
withholding advanced technology used by India for humanitarian pur-
poses would create ‘“‘an unnecessary blur’’ between humanitarian and
development aid and would exacerbate rather than relax existing ten-
sions. (B Sun, 6 Mar 76, A-12) '

7 March: Dr. James B. Pollack, research scientist at Ames Research Center,
had been named to receive the H. Julian Allen award for 1975, for major
findings about the atmosphere of Venus. Dr. Pollack and coworkers used
airborne infrared telescope observations in 1974 to show that the top
20 km of Venus’s heavy cloud cover consisted of a water solution of
concentrated sulfuric acid. The heat absorption peculiar to sulfuric acid
might account for conditions of extreme heat near the surface of Venus.
Dr. Pollack would share honors with 8 other Ames employees; the award,
given for outstanding papers written by members of the Ames staff, would
be accompanied by an honorarium of $1000. (ARC Release 76-11)

8 March: Jan A. Bijvoet (pronounced byfoot) of the Netherlands arrived at
Marshall Space Flight Center where he would on 1 April become the new
representative of the European Space Agency (ESA) in the Spacelab
program office. Most of his career had been with transatlantic cooper-
ative programs; from 1961 to 1970, he had worked for NATO as a senior
scientist in the evaluation methods section of SHAPE’s technical center.
Before coming to MSFC he had spent 6 yr in ESA’s aeronautical satellite
program, a joint activity of ESA and the Federal Aviation Administration.
At MSFC Bijvoet would be responsible for technical and managerial liaison
between NASA and ESA on the Spacelab program. He succeeded Robert
Mory, who had been at MSFC since the beginning of the Spacelab program
in 1973 and had been reassigned to the Paris office of ESA. (MSFC Release
76-70)

9 March: Former astronaut William A. Anders, serving as chairman of the
Nuclear Regulatory Commission, was appointed U.S. ambassador to Nor-
way by President Ford. Anders, 42, had served at NRC since Dec. 1974
and had told the President he wished to remain in the post for only a yr.
Selected as an astronaut by NaSA in 1963, Anders was one of the 3
crewmen of Apollo 8 to orbit the moon at Christmastime 1968. Anders
left the corps of astronauts in 1969 to become executive secretary of the
National Aeronautics and Space Council, a White House post abolished
by President Nixon 4 yr later; he then was appointed head of the Atomic
Energy Commission (whose functions were reorganized in 1974 into the
Energy Research and Development Administration and NRC). He had
turned down an offer of reappointment at NRC for a 5-yr term. (WSJ,
9 Mar 76, 3; W Post, 8 Mar 76, A-20)
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12 March: Tests completed in flight on the two Mars-bound Viking spacecraft
showed that each had 2 ovens of the organic chemistry experiment in
good working order. JPL spokesmen said they were confident the instru-
ments would carry out the investigations planned on the Mars surface
later in the year. Earlier data indicated that one oven on each spacecraft
might have failed, but investigators would not be certain until the Mars
landings, scheduled for early July and Sept. The ovens—3 on each
Viking lander—were designed to heat surface samples to 500°C to
release organic matter in the soil for analysis by the gas chromatograph
mass spectrometer on each lander. (NASA Release 76-43)

® Dr. Bruce T. Lundin, director of Lewis Research Center, received the 1976
Astronautics Engineer Award from the National Space Club at its 19th
annual Dr. Robert H. Goddard memorial dinner in Washington. The
award, made by a group of judges including former NASA scientist
Dr. Wernher von Braun, was for outstanding leadership in development
and operation of the Centaur high-energy rocket stage, and the
Atlas~Centaur and Titan—Centaur launch vehicles. The Atlas—Centaur
launched all NASA’s Surveyor spacecraft in the 1960s and many others
such as 0AOs, the recent Intelsats, Mariners, and Pioneers. The Titan-
Centaur, largest U.S. rocket, launched West Germany’s Helios space-
craft toward the sun and the Viking spacecraft to Mars. A NASA employee
since 1943, Dr. Lundin became director of LeRC in 1969 after a year and
a half at NASA Hq as Deputy Associate Administrator and Acting Associ-
ate Administrator for Advanced Research and Technology. As leader in
the development and operation of the Centaur vehicle, he built the
Centaur staff at Lewis and made the decisions that set the character and
style of the whole project. (Lewis News, 19 Mar 76, 1; LeRC Release
76-11)

® First of 4 U.8.~West German rocket launches to investigate the source of
the aurora borealis, in a study called Project Porcupine, would be fired
to an altitude of 500 km from northern Sweden, NASA announced. Two
identical 250-kg payloads would be flown at twilight between 17 Mar.
and 4 Apr. when moonlight interference would be at a minimum; a
second pair of rockets would be launched in 1977. The instrument
packages would have 12 quill-like booms sticking out to gather data for
aurora-probe experiments beyond the orbits of the U.S. Skylab and USSR
Salyut space stations. At about 450 km altitude, canisters of barium
would be exploded to identify magnetic-field lines and plasma drifts; a
NASA jet from Ames Research Center would be in flight over Greece to
photograph the clouds released from the rockets. Data from Project
Porcupine would be compared with energetic-particle and magnetic-field
data gathered by NASA’s Ats 6. The payloads, largest and most complex
to be fired on sounding rockets, would be the first flown on the new Aries
rocket, modified from Minuteman intercontinental ballistic missile parts
provided by the U.S. Air Force. Project Porcupine would be part of
the 197678 International Magnetospheric Study, a 40-nation effort
to explore the upper atmosphere. (NASA Release 76-44; NYT,
28 Mar 76, 21)
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14 March: u.8. worldwide predominance in science and technology had
eroded over the past 15 yr, said a National Science Foundation report
transmitted to Congress by President Ford. Based on a review of 492
major technological innovations, the report said the U.S. share of the total
sank from 75% in 1953-55 to 58% in 1971-73. U.S. spending on
research and development declined from a peak of 3% of gross national
product in 1963 to 2.3% in 1974. Since 1960, U.S. receipts for use of
American inventions abroad had tripled, but payments the other way had
increased 4.5 times. Foreign inventors receiving U.S. patents now ac-
counted for more than 30% of all those issued by the Patent Office. The
study was the most specific compilation to date on changes in relative
support for science in the U.S. and other nations; the USSR, West Ger-
many, France, and Japan had improved their inventiveness and worker
productivity faster than the U.S. The message to Congress did not
mention the international comparisons, but said inflation and reces-
sion had adversely affected science and technology in the U.S. (NYT,
14 Mar 76, 1)

15 March: A Titan 1II-C rocket launched from Kennedy Space Center at
2:55 am local time (0755 GMT) carried into stationary orbit at about
36 000 km 2 experimental nuclear-powered comsats for the U.S. Air
Force; 23 min later, the Navy’s Solrad 11-A and 11-B riding pig-
gyback on the same rocket were sent toward an orbit more than
120 000 km up and at opposite sides of the earth, where they would
monitor solar flares that disrupt communications and navigation systems
on earth. The Air Force’s Les~8 and Les—9 were designed to guard
against space jamming of U.S. military communications; spokesmen said
the satellites were “‘right on the money” but would underge various
tests before they began their experimental message traffic. (NVY7,
17 Mar 76, 39)

® Insulation systems developed under contract at MSFC for the liquid-
hydrogen tanks of NASA’s Saturn V launch vehicle had found new uses
in the shipping industry, MSFC amnnounced. Two firms—McDonnell
Douglas and Rockwell International Corp.—had developed the
polyurethane-foam systems for efficient cryogenic (low-temperature)
insulation. The McDonnell techniques had been used to insulate storage
tanks on liquefied natural-gas carriers in conjunction with a French naval
engineering firm; the system, to be marketed jointly by the 2 firms, had
the advantages of quick and easy installation with high efficiency that
would reduce boil-off (loss through evaporation) for a given thickness of
insulation. The Rockwell system was adapted for tuna-boat insulation;
more than 40 boats had been equipped with the new insulation before
being sold at prices ranging from $1 million to $4 million. (Marshall
Star, 31 Mar 76, 4; MSFC Release 76-51)

® Astronaut Eugene A. Cernan, last man to leave footprints on the moon’s
surface when he commanded Apollo 17 in 1972, would leave govern-
ment service 1 July. Cernan, a Navy captain, would complete 20 yr in
the Navy in June and would retire from both the Navy and the astronaut
corps. Selected as a NASA astronaut in 1963, Cernan had had 3 space
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missions (including 2 flights to the moon) and was the second American
to walk in space, when he was pilot of Gemini 9 in June 1966. As
lunar-module pilot of Apollo 10 in May 1969, he and Astronaut Thomas
P. Stafford had flown the module within about 15 km of the moon’s
surface in a full-scale rehearsal of all but the final moments of the first
lunar-landing mission 2 mo later. In Dec. 1972, Cernan and Astronaut
Harrison H. Schmitt landed at Taurus—-Littrow during the last scheduled
manned lunar mission. In 1973, Cernan became special assistant to the
Apollo program manager, working on the joint U.S.~USSR Apollo-Soyuz
Test Project; in Sept. 1975, he became chief of training operations in the
astronaut office. (NASA Release 76-47; 1SC Release 76-20; W Star,
16 Mar 76, A-2)

16 March: The 50th anniversary of Dr. Robert Goddard’s successful launch
of the world’s first liquid-fueled rocket at his aunt’s farm near Auburn,
Mass., was observed in a re-enactment at the launching site—now
marked by a granite monument—and in 15th anniversary ceremonies at
the Goddard Space Flight Center, which also launched a commemorative
rocket. Dr. Goddard had written on space navigation while still in high
school; his early theoretical writings prompted the New York Times to
print an article on its editorial page in 1920 saying that Dr. Goddard was
ignorant of elementary physics if he thought a rocket would work in the
vacuum of space. The Times ran a correction on 17 July 1969, the
morning after the Apollo astronauts were launched toward the first lunar
landing.

The original rocket launched by Dr. Goddard in 1926 was about 3 m
high, traveled a little more than 12 m upward, and attained a speed of
56 min 2.5 sec. powered by a combination of gasoline and liquid oxygen.
By contrast, the Saturn V rocket with its Apollo payload stood over
110 m tall and could cover 25 km in 2.5 sec powered by a mixture of
kerosene and liquid oxygen, a fuel remarkably similar to that used by
Dr. Goddard. Although, as GSFC Director Dr. John F. Clark pointed out
at the Center re-enactment, “‘Not a line appeared in a single paper about
the Auburn flight . . . In fact, the attention he did get in the early 1920s

was adverse . . .,”” Dr. Goddard continued his work in New Mexico in the
1930s and flew his rockets to heights over 3 km and at speeds up to
supersonic.

Of Dr. Goddard’s concepts, Wernher von Braun said: “*Goddard did
most of the basic research and development that made possible rockets
such as the Saturn V.” Dr. Goddard had died in 1945, but his widow had
attended the dedication of the Center when it opened in 1961; she had
planned to attend the re-enactment in Auburn, but a heavy snowstorm
swept New England 16 Mar. and seriously curtailed attendance at the
event. Astronaut Eugene Cernan, principal speaker at the Mass. ceremo-
nies, had reached Boston’s Logan Airport only an hour before it was
closed down by the storm, and was taken by car to the scene as the
scheduled helicopter could not fly. (NVYT, 16 Mar 76, 16; W Post,
17 Mar 76, C-2; GSFC News, Mar 76, 1; Worcester Telegram, 17 Mar
76, 1; report of commemorative committee, Auburn Rotary Club,

19 Mar 76)
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® Timing the rebound of laser pulses aimed at reflectors left on the moon by
Apollo astronauts had served to reinforce Einstein’s theory of relativity,
according to a study in Physical Review Letters reported by the New
York Times. The equivalence principle—that objects of different weight
fell at essentially the same speed—was tested in the 16th century by
Galileo, who showed that all bodies responded similarly to gravity regard-
less of size or composition. Einstein’s theory was based on a related
assumption, that the mass responsible for an object’s inertia was equiv-
alent to the mass responsible for the gravity that it generated. However,
if the gravitational pull of the earth were influenced by the sun’s gravity,
the relationship between a body’s inertia and its gravity would not always
be uniform, and the repoft described experiments to test a theoretical
departure from equivalence. An eclipse of the sun in 1919 had been used
to test Einstemn’s theory, and showed that light from distant stars was
bent—as expected—as it passed through powerful gravity near the sun.
Other experiments—bouncing radar beams off Venus and Mercury to
see if the beams were bent or lengthened by the sun’s gravity, or
monitoring round-trip signals to Mariner 9 as it sailed behind the sun or
radio emissions from quasars in that direction—had narrowed any devi-
ations from Einstein’s formulation to a small margin.

The experiments reported recently were independent analyses of
1389 measurements of round-trip travel times of laser pulses aimed at
moon reflectors, to detect changes in earth-moon distance to within
127 mm. If earth gravitational energy were influenced by the sun’s
gravity, the effect would alter the earth’s gravity more than that of the
moon, and the moon’s motion about the earth would deviate by as much
as a meter from conventional predictions. The experiments showed no
such effect. (NYT, 16 Mar 76, 17)

® The Energy Research and Development Administration requested pro-
posals for what the Wall Street Journal called a ““scaled-down’ Insti-
tute for Solar Research, a modest facility with a budget of $4 to
$6 million in its first year. The National Academy of Sciences months ago
recommended an institute with a wide research role, a staff of about
1500, and an annual budget of $50 million; unsolicited proposals had
been arriving from nearly every state, with many politicians interested
in having the institute locate in their constituency. ERDA would operate
the facility through contracts with any organization, including nonprofit
groups, corporations, universities, or state or local governments, and
operations should begin by early 1980, according to Robert Hirsch, an
acting assistant administrator of ERDA, at the press conference. The
institute was a requirement of a 1974 law calling for various solar-energy
demonstrations to be financed by the federal government; ERDA wanted
initial proposals for a 5—yr operation, with future functioning dependent
on performance and availability of funds. As ERDA currently contracted
out most of its solar research to private facilities, a reporter asked why
its work called for a special institute instead of expanding the current
research program; Hirsch responded, “because the law requires it.”

(WSJ, 16 Mar 76, 3)
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17 March: NaSA asked scientists to submit proposals for scientific experi-
ments to be carried on the first Spacelab mission in late 1980, according
to Dr. Noel W. Hinners, Associate Administrator for Space Science.
Primary objective of Spacelab 1 would be to verify performance of
systems and subsystems and to measure the environment surrounding
NASA’s Space Shuttle; secondary objectives would be to obtain scientific,
applications, and technology data and to demonstrate Spacelab’s ability
to perform space research. The first flight would emphasize stratospheric
and upper atmosphere research, but proposals from other scientific
disciplines were also solicited.

Objectives of the Spacelab 1 mission had been planned jointly by NASA
and the European Space Agency (ESA); the NASA announcement of oppor-
tunity would be sent to U.S. scientists and those in all other nations not
members of ESA, and ESA would make a separate solicitation to its 11
member states. Responses would be coordinated between the two agen-
cies. (NASA Release 76-49)

® The U.S. Navy Dept. selected General Dynamics Corp. to develop its cruise
missile, under a $34.8-million contract that would cover costs of inte-
grating systems into the prototype. GD won the award after 2 yr of
competition with Vought Corp., a unit of LTV; the Navy recently finished
a series of tests comparing prototypes made by the 2 companies. Last
week the Navy had ordered Vought to stop work on its version, after the
company had reported cost overruns and the missile performed badly
under testing. The cruise missile, a jet-powered weapon with an advanced
guidance system, would fly at low altitudes to make detection difficult.
The sea-launched version could be put into submarine torpedo tubes and
fired from under water as well as from ships. In both the Navy version
and the Boeing missile being tested by the Air Force [see 5 Mar.],
McDonnell Douglas Corp. was maker of the guidance system and Wil-
liams Research Corp. the engine manufacturer. (WS/, 18 Mar 76, 2)

18 March: Donald K. (Deke) Slayton, pilot of the docking module on the
Apollo—-Soyuz Test Project, had been appointed to a newly created
position as Deputy Director of Flight Operations for approach and land-
ing tests of the Space Shuttle at Johnson Space Center, the Spaceport
News of KSC reported. Slayton would be responsible for planning and
implementing the shuttle approach and landing test project, under the
Director of Flight Operations for the Space Shuttle project. (Spaceport
News, 18 Mar 76, 5)

® NASA announced it had completed negotiations with Owens-Illinois, Inc.,
for replacement of a mirror blank for the Infrared Telescope Facility
being built at Mauna Kea, Hawaii. The 126—-cm-dia. replacement would
be ready for processing at the Kitt Peak National Observatory that would
turn it nto a telescope mirror. Opticians at Kitt Peak had cut a center
hole in the original disc preparatory to grinding it when a fracture was
detected last Sept.; the crack, extending radially more than 86 cm from
the center hole, rendered the mirror blank useless. The original and
replacement were cast from Cervit, a transparent ceramic material
obtained by NASA for testing as part of the Space Telescope. When a
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different material was decided on for the Space Telescope, the Cervit
blank was transferred to the infrared telescope project. Cervit had prac-
tically zero thermal expansion, making it ideal for telescope materials,
and had been used in 2 of the world’s 5 largest telescopes. Under the new
agreement, Owens-Illinois would provide a replacement lens for
$200,000 and return of ownership of the damaged blank to the Ohio
firm. (NASA Release 76-42)

19 March: Dr. George M. Low, Deputy Administrator of NASA, announced
that he would leave government service at the end of June to become
president of Rensselaer Polytechnic Institute, where he received his
bachelor’s degree in aeronautical engineering in 1948 and master’s in
1950. He had been a trustee of the institute since 1971. In 1949 Low
became an aeronautical research scientist at NACA’s Lewis Flight Pro-
pulsion Laboratory in Cleveland. When NASA was formed 9 yr later, he
came to Hq as Chief of Manned Space Flight and was chairman of the
committee that planned the Apollo lunar landing program. He became
Deputy Associate Administrator for Manned Space Flight before trans-
ferring to the NASA Manned Spacecraft Center at Houston in Feb. 1964
as Deputy Director. In April 1967 after the Apollo 204 fire, Low became
manager of the Apollo spacecraft program; under his leadership, the
spacecraft was redesigned, manned space missions resumed 23 mo later,
and Apollo 11 made the first manned lunar landing in July 1969.
Appointed Deputy Administrator of NASA by the President in Dec. 1969,
Low negotiated the agreements with the USSR that led to the
Apollo-Soyuz flight and other cooperative space projects. (NASA Release
76-54; Admr’s letter, 19 Mar 76; NYT, 20 Mar 76, 17; Marshall Star,
24 Mar 76, 1)

® A press briefing following the 7th lunar science conference at Johnson
Space Center [see 22 Feb. ] featured the cochairmen, Dr. Larry Haskins,
chief of planetary and earth sciences at JSC, and Dr. Robert Pepin,
director of the Lunar Science Institute, and Dr. Deter Hayman of Rice
Univ. Dr. Haskins said the conference aimed at broadening the planetary
view of people working with lunar samples and data; a substantial interest
was developing in the lunar polar-orbiter mission among people more
interested than before in planetology, and aware that orbiting and
remote-sensing missions would be the principal source for studying
geoscientific evolution of these bodies. As an example, long-range oper-
ation of the lunar-surface packages had produced information that re-
sulted in a lowered value for lunar heatflow: this in turn ‘“‘constrained”
the composition of the moon and its evolutionary history—*“Whatever
history it has, the amount of heat in the interior has to match the present
heat loss from the body.”

Also, said Dr. Haskins, lunar data were being used widely by scientists
not previously concerned with lunar research: for example, archived
data would be used to tell whether the moon was differentiated only in its
outer extent, or more than 50% of it had undergone chemical separation
or even developed a core. Another example would be the matching of
seismic with magnetic data to get a better overall picture of lunar
evolution.
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Dr. Pepin noted that 740 people had attended the conference, many
more than the previous year; the program committee had purposely
included discussions of other planetary and meteorite investigations that
revealed much about the first 500 million yr of solar-system history,
whose clues still exist in the moon (although hard to interpret) but no
longer exist on earth. Experience with other planets had been insufficient
to say if they had preserved early solar-system records; “best chances
are not,” he added. Early solar-system history, especially of the inner
planets, was characterized by enormous bombardment of all solid sur-
faces by objects now referred to as meteorites, but on a scale in those
days “‘that almost suggests we should call them something else.”” These
huge objects clearly left their mark, with evidence that the bombardment
took place more than 4 billion yr ago, then rapidly tapered off. Data from
Mercury, Mars, and Venus would be expected to show that the historical
record had been erased by time, constant impact, and geological activity
in which the surface was pounded, dispersed, or remelted.

The intense bombardment had wiped out earth’s early geological
record too; terrestrial geologists had tried to put the age of the oldest
earth rocks farther and farther back, getting in gradual stages as far back
as 3.7 billion yr in a large anorthosite deposit in Greenland.This bound-
ary condition for earth geology was one reason for the growing interest
in lunar and general planetary studies: the flow of information had been
not only from planetary to terrestrial scientists, but also in the other
direction. Lunar scientists had begun to examine terrestrial craters such
as the 60—km impact phenomenon called Manicouagan: what would have
been referred to 5 yr ago as remnants of a Manicouagan volcano had now
been established as an impact, mainly because the ease of sampling
(greater there than on the moon) had permitted study of energy partition
and formation of rock, glass, and melt material in a large-scale impact.
Comparative planetology means applying results of studying one plane-
tary surface to explain phenomena on other planetary surfaces. Earth,
unlike other planets we know about, continued as a thermally active
planet with volcanism, mountain upheaval and wearing down, and had
obliterated much of its earlier record. The early stages of the lunar and
planetary program focused attention outward; now these studies had
provided knowledge applicable to earth, and the generation and devel-
opment of lunar-surface morphology as a result of external bombardment
was only one example of this application.

Over the next 2 to 3 yr, a group of 50 to 100 scientists would be
studying in detail the phenomenon of volcanism on all the terrestrial
planets as a fundamental stage of planetary development, in a pilot
project to define comparative planetology and relate it to a specific
aspect. Mercury apparently had basalt flows; Venera pictures suggest
recent activity on the surface of Venus that produced what seem to be
basalts. Mars clearly had basalts: it had the largest volcano in the solar
system, ‘‘an enormous structure that would . . . cover the state of Kan-
sas if . . . plunked down there.” In 2 or 3 yr, Dr. Pepin said, we should
be able to give an integrated picture of the issuing of basalts from the
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interior onto the surface, an extremely important process in the devel-
opment and evolution of a planet.

Life in the solar system was an exciting subject now, said Dr. Hayman,
and discoveries were coming in at a pace that would make today’s
theories outmoded by the time they got into print 6 mo from now. The
task of scientists, he said, was to include the general public in the
excitement, and to make it filter through to the colleges and universities,
to high schools, and even to grade-school levels.

One thing that had changed in the past 20 yr since the days of Harold
Urey and Hans Seuss was the concept of the solar nebula and the
formation of planets and satellites by accretion. The problem was the
noncondensable material in the nebula, and where it went: the solar
physicists explained its absence by the theory of a solar upheaval that
cleaned out the inner parts of the solar system by a superstorm of ions.
Applying thermodynamics to this theory made it possible to calculate
which compounds would condense out at what temperature. The Allende
meteorite that fell in Mexico in 1969 contained compounds similar to
what had been predicted as a result of condensation of the solar nebula
at high temperatures. Then, 2 or 3 yr ago the idea arose that the sun and
planets had formed not only from gases but also from so-called presolar
grains, which had not been specifically identified; their identity on the
earth and moon would have been lost over time because of geological
processes. So the search shifted to meteorites.

Although none of the grains had been definitely identified, the confer-
ence had heard 2 reports that might be interpreted as finding presolar
grains. Metallic nuggets in the Allende meteorite were found to consist
of platinum-group metals in extraordinarily small fragments, a millionth
of a meter, that did not vaporize or melt readily and might be presolar
grains (although it would take a lot of work to settle the question,
Dr. Hayman said). Also, a group from Berkeley had dissolved carbo-
naceous meteorites in hydrofluoric acid to get rid of the silicates; the
carbon residue was found to be full of gas called “planetary” because its
composition differed from that of the sun and was much more like that
of earth. The question was how carbon material could have been of
planetary origin under the solar-nebula theory: speculation was that the
carbonaceous material might predate the formation of the sun and have
originated elsewhere. It could not have undergone great heat without
being destroyed, so the objects containing the material must have been
created farther out, not in the inner region of the sun and terrestrial
planets but in the region of the giant planets.

If the heavier elements were synthesized in the stars by nuclear
processes, especially in explosions of novas and supernovas that pro-
duced all sorts of elements as they blew away their outer envelopes, all
the elements are probably represented in this expanding envelope. With
rapidly dropping temperatures, the condensation of presolar grains
would occur within 10 yr. It would be possible to look at the product of
a single event to extrapolate the total of many such events of which all
the elements around us would be the product.

o6



ASTRONAUTICS AND AERONAUTICS, 1976 March

Dr. Haskins said in summary that developments in methodology and
the availability of more precise measurements would make it possible to
supplant earlier measurements. Geophysicists were learning to extract

_information from bits of material instead of bucketsful or large chunks
as they had done in the past. The Apollo program had been responsible
for a steady progress in the field of measurements: “‘there simply was not
the funding and interest correlated together to do it prior to that time.”

Asked what the scientific community had learned about the moon in
the 3 yr 3 mo since the last moon mission, Haskins said they were
beginning to understand the major stages in the evolution of every
planetary body composed of rocky material; the moon had passed
through stages that the earth had not reached, and had preserved a
record of what had happened—for example, a preview of the kind of rock
that would be formed later in earth history. The findings provided a broad
framework in which more and different questions could be asked, not just
investigation of the more obvious characteristics of the many materials
brought back. Queried on the lunar-sample curatorial facility, Dr. Has-
kins said that moon rocks from the Apollo expeditions were housed in a
leaky, flimsy facility that would not protect them for use of future
generations of scientists. A new facility was desperately needed, because
the present building was not fireproof and the roof leaked; within the
building, the rocks had been kept in nitrogen-filled cabinets and handled
only in clean-room conditions, to prevent contamination. However, mois-
ture in the surroundings might have led to erroneous deductions regard-
ing the moon environment when scientists analyzed the lunar samples.
(Transeript, 7th lunar science conf. press briefing, 19 Mar 76; NASA
Release 76-25; JsC Release 76-15; Science, vol. 185, 346; W Post,
21 Mar 76, A-3)

® Congress’s Joint Commitiee on Defense Production, inquiring into
government—contractor activities involving hospitality or gratuities to-
ward federal employees, revealed that Rockwell International Corp. had
entertained Eugene A. Cernan and Ronald E. Evans, NASA astronauts, at
a facility on Bimini in the Bahamas, in addition to 11 other NASA employ-
ees who had enjoyed hospitality at a hunting lodge in Md. Both Rockwell
and Northrop Corp., another NASA contractor, ran hunting lodges on the
eastern shore of Md. where 13 NASA employees and one former employee
had acknowledged acceptance of entertainment. The DOD had announced
it would reprimand its chief of research, Dr. Malcolm R. Currie, and dock
his pay, for accepting a similar weekend from Rockwell. (W Star,
19 Mar 76, A-1; WSJ, 17 Mar 76, 17)

22 March: A General Accounting Office review of the Seasat oceanographic
spacecraft program revealed a lack of formal agreements between NASA
and potential Seasat users on application of resources, said an article in
Aviation Wk and Space Technology. GAO said there “‘should have been
top-level agreements among NASA, the National Oceanographic and At-
mospheric Administration, and the Defense Dept. concerning Seasat
participation prior to project approval within NASA.”” NASA responded that
it was “‘of the opinion that there are clear understandings . . . regarding
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roles and responsibilities in the Seasat-A project and that formalized
agreements are being prepared.”” GAO also reported increased costs
during Seasat spacecraft definition; objections from the user community
to changes in instrumentation had prompted NASA to raise the cost ceiling
on the spacecraft rather than fly hardware that would not meet user
requirements. GAO asked Congress to require that NASA provide specific
data on how Seasat would produce $350 million yearly in benefits; why
NASA, rather than users, should pay for Seasat improvements to benefit
the user community; and what agency responsibilities would be in future
Seasat operations. (4v Wk & Sp Tech, 22 Mar 76, 44)

® In a special message to Congress, President Ford requested an increase in
federal spending to $24.7 billion for scientific research and development
in the energy, defense, and space programs. Ford said his request for the
1977 fiscal year, an 11% increase over 1976 estimates, included
$2.5 billion for basic research. The budget asked $2.6 billion for energy
R&D, a 35% increase over 1976, including funds for nuclear power,
development of solar and geothermal energy, and fusion power; major
increases were for energy conservation and for research on fossil fuels
to improve direct combustion of coal for production of oil and gas. The
President also asked congressional conferees to act quickly on bills to
establish the Office of Science and Technology. (W Star, 22 Mar 76, 7)

® Pioneer 10, on its way out of the solar system, spent 24 hr in an enormous
magnetic “tail”” area of the planet Jupiter, the Ames Research Center
reported, registering zero on its solar-wind detector during that time
because the magnetic envelope completely shut out the solar wind.
Dr. John H. Wolfe, project scientist, said it was conceivable that the solar
wind “‘could have died completely for a whole day without our being in
the tail . . . But we believe we’ve found that Jupiter has a very stretched-
out magnetic envelope . . .”” Exact shape and size were not known, but
were estimated as conical and better than 800 billion km long, spanning
the distance between the orbits of Jupiter and Saturn. Earth’s magnetic
tail had been measured at more than 6 billion km by previous spacecraft;
the magnetic tails of the 2 planets had been shown to extend to great
distances by the force of the solar wind, a supersonic charged-particle
stream constantly emitted from the sun. (NYT, 26 Mar 76, 19; W Post,
27 Mar 76, A-5; NASA Release 76-55; ARC Release 76-22)

® Cost of the Air Force B-1 bomber might run more than $11 billion over
original estimates because of inflation and higher prices, said Rep. Les
Aspin (D-Wis.), adding that total cost increases on the B-1 would be
around $1 billion while inflation would be responsible for another
$10 billion increase. Three research contracts on the B~1 had already
run $129 million higher than expected, he said, and those represented
only money spent for models, engines, and electronics. By the end of
1976, Congress would have to decide whether to go ahead with the
bomber, intended as a replacement for the aging B-52. (L4 Times,
22 Mar 76, 11C)

23 March: The House passed, 330 to 35, and sent to the Senate an author-
ization bill of $3.7 billion for the nation’s space programs for FY 1977,
slightly less than the administration request, but $133 million more than
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for FY 1976. Research and development authorizations totaled
$2.77 billion, nearly $10 million more than requested. The Space Shut-
tle would use $1.29 billion in R&D money, plus $40 million for 8 construc-
tion projects. (W Post, 23 March 76, 6)

® A new network of space satellites would replace the existing hotline between
Washington and Moscow later in 1976, said Willis K. Naeher, Deputy
Assistant Secretary of State for Communications, on a weeklong working
visit of U.S. communications specialists to Russia with Soviet counter-
parts to check Soviet facilities and transmit test messages over both the
Molniya and the Intelsat networks. The new system was planned to
provide more reliable emergency communications between the two cap-
itals than had been available for a dozen years using a transatlantic cable
and radio system. The overland line had been disrupted when parts of the
cable had been damaged by fire, stolen, and once plowed up by a Finnish
farmer. Coordination was necessary because the U.S. and Russian sys-
tems functioned differently: whereas Intelsat used a ““necklace’ of sat-
ellites around the equator maintaining a fixed attitude toward earth, the
Molniya traveled in an elliptical north-south orbit and would be visible
from both countries for periods of 8 hr at most, so that 4 satellites would
be needed instead of the 3 originally planned. Failure of a Molniya 111
launch caused the delay from 1974, original starting date. Final test of
the Intelsat portion would begin in Apr. (NYT, 23 Mar 76, 14)

® The 2 USSR spacecraft orbiting Venus had completed their program, the
Tass news agency announced, stating that further scientific experiments
would be made “under an additional program.” Tass did not elaborate
on the further experiments, nor did it indicate how long the two craft
would remain in operation. Venera 9 had completed 75 orbits since its
arrival at Venus on 22 Oct. 75, and Venera 10 had completed 71 since
its arrival 3 days later, Tass said. (VYT, 23 Mar 76, 3)

24 March: Travelers aboard NASA’s Space Shuttle orbiter in the 1980s would
use a unique space suit and rescue system, developed at Johnson Space
Center. The Shuttle suit, a departure from the customized astronaut
suits, would consist of a two-piece upper and lower torso cover in small,
medium, and large sizes to accommodate all astronaut candidates or
crews, including females. Only the pilot and mission specialist would be
outfitted with the space suit; the commander and payload specialists
would be provided with a personal rescue system nicknamed the ““cosmic
soccerball,” consisting of a container nearly a meter in diameter con-
structed of three layers—urethane, Kevlar, and an outside thermal
protective layer, with a small viewing post of tough Lexan—containing
its own simplified life-support and communications systems. During a
rescue operation in space, a space-suited astronaut could transfer the
rescue balls in one of three ways: using the handle to carry the enclosure
like a suitcase from one vehicle to another; hooking a device like a
clothesline between two spaceships and passing the rescue ball with its
passenger from the disabled ship to the other; or using the remote-
manipulator arm in the orbiter’s cargo bay to pluck the rescue ball with
its passenger from the disabled ship and put it aboard the rescue ship.
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Materials to be used in the rescue ball and the Shuttle suit would
provide longer shelf life, according to technicians who ran pressure and
abrasion tests on them; use of the fabric to make joints in the space suits
(instead of the Apollo and Skylab suit use of neoprene rubber molded into
convolutes containing cables) would provide better mobility and reduce
cost and weight of each suit. The new suit also featured a module
construction that closed with a body seal at the waist, considered more
reliable than the pressure-seal zippers used in the previous suits. The new
suits also were designed with an integral portable life-support system as
part of the rigid upper torso, instead of the bulky 34~kg package that
previously had to be unpacked and connected to the suit. {(NASA Release
76-56; JSC Roundup, 26 Mar 76, 1)

25 March: The first satellite in the 2-ocean Marisat system inaugurated
communications services to U.S. Navy ships. However, the scheduled
1 Apr. start of service to commercial shipping was canceled because of
malfunctions in C- and L-band transmissions, involving random vari-
ations in signal strength. The Navy operations used UHF frequencies.
Marisat 1 was launched 19 Feb. into synchronous orbit over the Atlan-
tic; Comsat General Corp.—86% owner and manager of the Marisat
system—said tests indicated that the problems could be solved ““‘with
respect to the [second] spacecraft” awaiting launch at ETR, in time to
permit its scheduled launch 27 May for service in the Pacific Ocean. The
difficulty appeared to be associated with a despun C-band triplexer,
arising from loose metal particles. (4v Wk & Space Tech, 29 Mar 76,
14; Comsat 1975 rept. to stockholders, 9)

® Space-related technology would serve to monitor municipal water pollution
and dispose of solid wastes, NASA announced, describing systems for
electronic monitoring of water quality in cooperation with the Gulf Coast
Waste Disposal Authority and for sewage treatment at a plant midway
between Los Angeles and San Diego. Johnson Space Center at Houston
developed under contract with Boeing a trailer-mounted automated sys-
tem to process data from up to 40 different water sensors for rapid
indications of pollution, temperature, turbidity, and similar items. The
current procedure was to sample city water at regular intervals and send
the samples to a laboratory for analysis, with results available days later.
isC and the Goddard Space Flight Center developed a biosensor to give
total bacteria count directly, by adding chemicals that caused bacteria
to radiate light; this sensor could both detect and quantify living or dead
bacteria in a continuous-flow water sample.

At Langley Research Center, scientists working on Skylab environ-
mental control had developed an electronic sensor that could detect
human or nonhuman fecal coliform bacteria in a few hours, rather than
a few days; the device would permit public health authorities to act
quickly if large quantities of disease-producing bacteria entered a water
supply. The automated monitoring system would eventually include a
device to detect known carcinogenic chemicals—chloroform and carbon
tetrachloride, for instance—already found in the drinking water of cities
surveyed for the project. Some of the pollutants were thought to be
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byproducts of chlorine added to city water to guard against waterborne
diseases. A gas-chromatograph technique developed at Ames Research
Center to extract minute samples of organic materials from the atmos-
pheres of other planets would be valuable to concentrate the harmful
chemicals detected in city water for rapid onsite analysis. Another Ames
system, attaching fluorescent dyes to bacteria so that their presence
could be recorded by electronic sensors, could be applied to detection of
waterborne viruses. .

As for sewage disposal, the Jet Propulsion Laboratory used for the
new million-gallon-per-day treatment plant at Huntington Beach, Cal., a
process invented by Marshall Humphrey, a JPL engineer working on
lightweight materials for insulating rocket motors. Using a pyrolytic
converter to produce activated carbon by chemical changes induced by
heat, he found that sewage solids were excellent raw material for produc-
tion of carben. The new process would convert solid sewage to activated
carbon, which could then be used to remove impurities from incoming
waste water and recycled and reactivated with new incoming sewage.
Gases generated from sewage solids would serve as fuel for the converter.
Dry black odorless powder of carbon and ash would be the only residue
from the process. Even the billion-dollar secondary sewage-treatment
plants in compliance with EPA standards had not solved the problem of
solid-waste disposal; primary treatment of sewage had left about 40%
solid waste in water leaving the plants and discharged into rivers and
offshore waters. The JPL process would exceed EPA standards for ocean
discharge and reduce capital costs of processing systems as much as
25%. (NASA Release 76-57; KSC News, 4 Mar 76, 2)

® NASA’s reusable Space Shuttle program would produce significant benefits
for civil aviation, the agency reported in announcing the first operational
tests of an advanced flight-control system for civil aircraft to be conduc-
ted by the Shuttle, together with advances in structural materials tech-
nology for aerospace manufacturers.

Standard heavyweight mechanical backup flight-control systems had
been required when reliability of electronic control systems was in ques-
tion; however, aerodynamic requirements for the use of mechanical
systems had hampered development of flight-efficient aircraft designs.
Use of the advanced electronic controls would reduce weight, resulting
in less fuel consumption, and a computer tie-in with ground navigation
and mission controls would provide constant reliable communication and
reduce traffic delays. Use of composites—strong lightweight combina-
tions of metals and plastics—would reduce structural weight by more
than 30% compared to aluminum. Developed by NASA and the Air Force
in collaboration with industry, the composites would demonstrate in
Shuttle testing the weight reduction and cost effectiveness needed for
future designs. (NASA Release 76-58)

26 March: RCA-B, called Satcom 2 in orbit, was launched from the Eastern
Test Range at 5:42 pm EST (2242 GMT) on a Delta 3914 vehicle into a
synchronous transfer orbit at 35 753-km apogee and 185-km perigee,
and inclination of 27.25°. Second in a series of 3 large 24—transponder
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comsats to be launched by NASA on a fully reimbursable basis for the
Radio Corporation of America, Satcom 2 would transmit voice, data,
telex, and facsimile messages to and from the continental U.S., Alaska,
and Hawaii from its geosynchronous orbit at about 35 800~km altitude
above the equator at 120°W. The spacecraft was box-shaped, 1.2 x 1.2
x 1.6 m, weighing at launch about 990 kg; it was 3-axis—stabilized,
carrying 2 rectangular solar panels about 7m? continuously oriented to
the sun to provide electric power. After dropping the apogee motor,
Satcom 2 would weigh about 463 kg in orbit. The communications
system included a fixed 4-reflector antenna assembly and a lightweight
transponder of traveling-wave-tube amplifiers; the 24 input and output
filters were of a graphite-epoxy composite. All 24 channels were simul-
taneously operable throughout a minimum 8-yr lifetime, each having a
36-mhz bandwidth within the 500-mhz allocation to RCA’s Globcom Inc.
(NASA Release 76—37; MOR M-492-206-76-02[prelaunch] 18 Mar 76,
[postlaunch] 13 Apr 76)

® The Hugh L. Dryden Flight Research Center, formerly the Flight Research
Center at Edwards, Calif., was formally dedicated in a ceremony by Nasa
Administrator James C. Fletcher; Dr. T. Keith Glennan, first adminis-
trator of NASA from 1958-1961; Sen. Frank E. Moss (D-Utah), chair-
man of the Senate Committee on Aeronautical and Space Sciences; and
Mrs. Dryden, guest of honor, who unveiled a bust of her late husband that
would be placed in the Center’s lobby. After the ceremony, visitors were
invited to a display of aircraft in the main hangar, including the 747
aircraft that would be used for the Space Shuttle orbiter approach and
landing tests next year. Center efforts to transfer space technology to
industry were represented by a solar-energy display and low-drag truck
exhibits. Dr. Dryden in 1947 had been named to the newly created post
of director of the National Advisory Committee for Aeronautics; when
Dr. Glennan, then head of the Case Institute of Technology, was selected
as NASA’s first administrator, he insisted on Dr. Dryden as his deputy.
When James E. Webb was chosen NASA’s second administrator, he also
made the condition that Dr. Dryden remain as his deputy; he had served
in that position until his death in 1965. (NASA X-Press, 26 Mar 76;
program)

® Marshall Space Flight Center forecast completion by 1 April of a unique
facility—one of the largest and most significant construction jobs under-
taken in the past 10 yr-—at the Center, an x-ray test facility costing
about $4 million. The new facility included a 305—m-~long stainless steel
x-ray path guide tube nearly a meter in diameter, connecting the x-ray
source with a 6-m-diameter instrument chamber housing the telescopes
and other instruments to be tested. Work began in January 1975, and
would be completed on schedule. The facility, the only one of its size and
type, would be used first to test instruments for NASA’s High Energy
Astronomy Observatory (HEAO) program,; later it would be used in x-ray
verification testing and calibration of mirrors, telescope systems, and
instruments, for rocket payloads in x-ray stellar studies and similar
projects. After checkout, the facility would be turned over to MSFC’s
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Science and Engineering Directorate. (Marshall Star, 31 Mar 76, 4
MSFC Release 76-53)

® NasA’s Technology Utilization Office, publisher since 1963 of more than
6000 single-page Tech Briefs on new techniques and innovations re-
sulting from advanced research and technology programs in NASA,
announced it would begin publication of NASA Tech Briefs in April
1976. The new document would be a two-color journal designed for
non-aerospace users of NASA technology, containing information on as
many as 600 items annually that previously appeared in the single-page
briefs as well as new data that previously appeared in Technology Com-
pilation booklets. The document would sort the information into 9 tech-
nical categories to make it accessible as a current-awareness medium,
and a cumulative index would appear once a year. The journal would be
free to U.S. citizens. (NASA Release 76-60)

27-28 March: A series of rocket experiments funded by the National Science
Foundation and NASA was launched from Poker Flat Range, Alaska, to
measure magnitude and direction of electric fields and neutral winds in
the auroral atmosphere. Spectrographic observations of the releases of
barium vapor on 2 successive days indicated that a pulsating aurora was
induced by vapor releases near 250 km altitude, but only when the
explosions occurred in the path of precipitating electrons associated with
the visible aurora. Previous experiments had produced no definite evi-
dence of pulsations, and the experiments would be repeated to clarify the
results. (Nature, 12 May 77, 135)

28 March: A reorganization of the NASA office (NaPO) located at the
contractor-operated Jet Propulsion Laboratory at Pasadena became
effective. NaPO would no longer report to the Associate Administrator for
Center Operations at NASA Hq in Washington, D.C.; a resident legal office
would report to the NASA General Counsel, and a resident procurement
office would report to the NASA Assistant Administrator for Procurement
at Hq. E.S. Groo, the Associate Administrator for Center Operations, said
the change was made to relate the N.PO functions more directly to the
functions performed by their Hq counterparts, or by certain NASA field
centers. NaPO’s cryogenics procurement activities and personnel would be
relocated to the MSFC resident office at Canoga Park, Calif., and would
be functionally responsible to MSFC; the Delta procurement activities and
personnel would remain at JPL but would be functionally transferred to
GSFC at Greenbelt, Md. (NASA Release 76-50; Groo anno. 15 Mar 76)

® A component of the backpack worn by Neil A. Armstrong on the moon’s
surface had been used by the former astronaut—now professor of aero-
space engineering at the Univ. of Cincinnati—in bioengineering experi-
ments testing better blood pumps for heart-lung machines and artificial
hearts or kidneys. The Apollo double-diaphragm pump that circulated
cooling water through plastic tubes in the astronaut’s space suit proved
in the UC tests to be 10 or more times less damaging to red blood cells
than pumps previously used. Blood, a delicate substance easily damaged
by prolonged mechanical pumping, had lost critical amounts of hemo-
globin in procedures such as open-heart surgery when pumps had taken
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over the heart’s function for several hours. Armstrong, working on a
team at the university’s Institute of Engineering and Medicine, recalled
the Apollo pump’s efficiency from a power and weight standpoint and
borrowed one from NASA for experiments with animals. The pump, de-
signed to run on minimum power, created little turbulence in the flow of
fluid and had no moving parts to damage the cells. It would be further
modified for medical use. (NYT, 28 Mar 76, 64)

30 March: No immediate serious problem appeared to exist in modification
of the stratosphere, according to a report released by an interagency task
force on inadvertent modification of the stratosphere (IMOS) prepared by
the Interdepartment Committee for Atmospheric Sciences (ICAS). Assess-
ing presently postulated manmade modifiers of the stratosphere other
than fluorocarbons, the report considered 6 kinds of possible hazards:
nitrogen fertilizers, brominated compounds, other chlorinated com-
pounds, particles, the Space Shuttle, and carbon monoxide. The report
concluded that concern over modification of the stratosphere was so far
speculative, and that it was based on compounds not yet released to the
upper atmosphere in quantities believed sufficient to produce a hazardous
effect. Although a large number of substances had been considered, only
those appearing most potentiaily harmful were singled out. Also, cumula-
tive effects from several substances might become significant later, the
report said, even if the effect of any single substance were relatively
slight. The report urged increased research into stratosphere modifiers
and prevention of inadvertent modification now and in the future. (IMOS
report, 30 Mar 76)

31 March: First test firing of the second Space Shuttle main engine—Engine
0002, first to have a flight-type engine-mounted controller—achieved
the programmed 1.5-sec duration, firing through a diffuser used for
altitude simulation when production engines were throttled in testing.
Engine 0002, a flight configuration that would not be flown, was a
developmental engine instrumented for test purposes. It was fired on the
National Space Technology Lab’s Stand A-2, used in Saturn V tests
during the 1960s and modified and reactivated for the Space Shuttle
program. NASA planned to fire each engine on the A-2 throttling test
position before using it on a Shuttle flight. Stand A-1, the sea-level
test position, had been used for about a year to test the first SSME, a test
version known as the integrated subsystem test bed; A-1 was also
developed for the Saturn program and modified for Shuttle tests. (MSFC
Release 76-57; Rockwell Release RD—-7)

e Dr. William H. Pickering, director of the Jet Propulsion Laboratory at the
California Institute of Technology since 1954, retired, announcing that
he would return to Caltech as a professor of engineering. He had earned
all his degrees at that institution and had joined the faculty in 1936,
becoming a member of the JPL staff in 1944. The staff at that time
numbered a few hundred; when he became director, the total had
reached 1000, and numbered about 4000 when he announced his retire-
ment. Born in New Zealand in 1910, Dr. Pickering had become one of
the world’s foremost experts in space technology. Under his leadership,
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IPL had designed Explorer 1, first successful U.S. satellite, and went on
to develop and operate the Ranger, Surveyor, and Mariner space probes.
Dr. Pickering was first president of the American Institute of Aeronautics
and Astronautics in 1963, and president of the International Astronau-
tical Federationin 1965-66. NASA’s announcement of his retirement said
he would work on gaining worldwide scientific support for the proposed
International Solar System Decade of research and space exploration of
all aspects of the solar system. (NASA anno. 23 June 75; NYT, 21 June
75, 41; LA Times, 31 Mar 76, 1; Pasadena Star—-News, 1 Apr 76, 1)

® Gerald A. Mossinghoff, NASA’s Assistant General Counsel for general law
since Jan. 1974, was appointed Deputy General Counsel effective this
date. He joined NASA in 1963 as a patent attorney in the Office of General
Counsel; in 1966 he was named director of the Office of Legislative
Planning at the U.S. Patent Office, and returned to NASA in Dec. 1967
as Director of Legislative Liaison. He received NASA’s Exceptional Ser-
vice Medal in 1971. A registered patent attorney, Mossinghoff had
received a B.S. in electrical engineering from St. Louis University and a
1.D. with honors from George Washington University. (Admr.’s announce-
ment, 31 Mar 76)

During March: Launch of RCA’s Satcom 2 this month was the second launch
of a Delta vehicle using 9 large Castor 1V solid rocket boosters instead of
the standard 9 Castor Iis. (First to use the larger rockets was the Delta
that launched Satcom 1 on 12 Dec. 75.) RCA had underwritten develop-
ment expenses of adapting the NASA “workhorse” Delta to use the larger
rockets, in a unique NASA—customer-launch vehicle contractor arrange-
ment that had enabled RCA to design its domestic comsat to be the
heaviest to date without having to use a larger and more expensive
launch vehicle. The Castor IV boosters would permit a Delta to put into
synchronous orbit a payload weighing about 900 kg, compared to about
700 kg for a vehicle equipped with the Castor 1is. NASA was thinking of
the more powerful Delta as a standard launch vehicle for other customers
who could use the increase in permissible weight of about 29% in many
areas of spacecraft design: weather forecasting, scientific exploration,
and communications. (Spaceport News, 18 Mar 76, 1)

® More new discoveries would be made in space than on the ground during
the first 10 to 15 yr of Shuttle operations, a colloquium on bioprocessing
in space was told by James H. Bredt, NASA program manager for space
processing. The meeting of more than 200 industrial and academic
bioscience researchers at Johnson Space Center heard reports on Space
Shuttle and Spacelab capabilities and status. Noting that Spacelab would
be able to carry 300 to 400 experiments, more on each flight than all
other previous manned space missions combined, Bredt urged the audi-
ence to submit experiment programs that would make use of the new
national resource. Participants recommended formation of a small group
of bioscientists to advise NASA in discussions of space processing sug-
gestions, and scheduling of followup meetings to define areas of interest
so that programs could be developed before instrumentation develop-
ment began. NASA spokesmen said more than 1400 experiment proposals
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for Shuttle flights were on hand, and Shuttle flight opportunities covering
the first 2 Spacelab missions would be announced later this year. (4v Wk
& Sp Tech, 29 Mar 76, 53)

® Endorsed by the state of Colo. as a bicentennial project, a mobile space
museum prepared by the High Flight Foundation—a nonprofit religious
organization founded in 1972 by Apollo 15 astronaut Col. James B.
Irwin—would tour the U.S. to give residents of 30 cities a chance to see
a large exhibit on national accomplishments in space. The exhibit would
include tools and photographs, miscellaneous objects and films. During
the tour, various state governors participating in bicentennial celebra-
tions would receive from the astronauts state flags that had been flown
to the moon. With Col. Irwin on the board of the High Flight Foundation
were astronauts Col. William R. Pogue (Skylab 3) and Col. Alfred M.
Worden (4pollo 15). (Spaceport News, 18 Mar 76, 8)

® NASA announced selection of the initial crew of the Boeing 747 shuttle-
carrier aircraft that would carry and launch the Space Shuttle orbiter in
approach and landing tests. Pilots would be Fitzhugh L. Fulton, Jr., and
Thomas C. McMurtry, both of Dryden Flight Research Center; flight-test
engineers would be Victor W. Horton, also from Dryden, and Louis E.
Guidry, Jr., of Johnson Space Center. All the men chosen were civilians.
The ALT flights, scheduled for early 1977, would carry the orbiter to an
altitude of 7.5 km, where it would separate from the 747 and the orbiter
crew would pilot it to a glide landing. Unmanned and manned captive
flights would precede initial free flights. (DFRC Release 3-76)

® A device used in training Apollo astronauts was adapted to assist persons
incapable of supporting their entire weight with their legs. Developed at
Langley Research Center, the flying lunar-excursion experimental plat-
form would exert a constant weight-relieving force during any vertical
movement by the patient; the supporting force would be selected for a
particular patient, and could be changed as the patient’s condition im-
proved. Besides its application as a device for exercise during rehabil-
itation, the apparatus showed potential for use in warehouses and storage
facilities where heavy equipment was handled. The project was di-
rected by L.RC’s Technology Utilization Office. (Langley Researcher,
5 Mar 76, 7)

® The Federal Aviation Administration would use 15 new twin-jet Sabreliners
to do a nationwide airways navigation-system checking job that formerly
took about 50 older aircraft to do, according to a report by Rockwell
International Corp., makers of the Sabreliner. The old Civil Aeronautics
Administration (predecessor to FAA) in 1932 had hired 2 pilots in single-
engine planes to inspect beacon markers—then the only night-
navigation aids for air travel-—as well as to check safety at emergency
landing fields. The report reviewed the advent of radio-range trans-
mitters, omnidirectional signals, and instrument-landing systems, for
which the FAA operated a Flight Inspection National Field Office based
in Oklahoma City with field offices in the continental U.S., the North
Atlantic, and the Caribbean. Until recently, safety checks had been the
job of a fleet of military-surplus C-47s (commercially called DC-3s)
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known in World War 11 as Gooney Birds. These became unsatisfactory
with the advent of the jet age, and Sabreliners were added to the fleet in
1968. Faa officials noted that the new twin-jet could cruise at 435 knots,
compared to 150 knots for the DC-3s scheduled for retirement in
June 1976. (Skyline, Spring 76, 34)

® Observance of 1976 as the 50th anniversary of U.S. commercial aviation
would be established by a resolution introduced in the Senate by
Sen. Howard Cannon (D-Nev.). The Air Mail Act of 1925—known as
the Kelly Bill-—gave the Postal Dept. authority to contract airmail
carriage to private carriers, but the first contract airmail flight did not
take place until 15 Feb 1926 in Detroit, Cleveland, and Chicago. The
Postal Dept. had laid out a transcontinental route, and the contracted
routes acted as feeder lines that greatly expanded airmail service around
the country. Passenger airlines existed, but passengers were few, so that
carrying the mail could mean the difference between success and failure
for the airlines of the period. Each of the 46 cities that inaugurated
commercial airmail service 50 years ago would cancel its special com-
memorative cover on the date of the first airmail flight to that city.
Covers were issued by the Aviation Historical Foundation in cooperation
with the U.S. Postal Service. (NAA4 News, Mar 76, 2)

® On a visit to the ERDA Model Zero 100-kw wind generator installed at
NASA’s Plum Brook Station near Sandusky, O., a reporter from Popular
Science magazine climbed the steel tower to get a close look at the
monster propeller measuring more than 398 m and rotating at maximum
speed of 40 rpm. The flexible aluminum propeller blades operated down-
wind of the 30 m steel tower similar to utility rigs, set on a raised concrete
foundation designed to withstand high wind and rotor-thrust loads and to
be accessible for maintenance. The NASA approach to generating power
had been to use large generators rather than groups of small ones; the
power from wind was said to increase with the square of the rotor
diameter, so that doubling the rotor diameter would produce 4 times the
power, besides keeping costs down. Design improvements for future wind
turbines would include use of composite materials to reduce cost and
weight and improve reliability, and development of a different hub to
reduce bending moments of the rotor-blade roots and make them less
likely to break. (Popular Science, Mar 76, 73)

® A new technique of using aircraft to map surface temperatures of bodies
of water with an accuracy close to 1 °C was announced by Calspan Corp.
The company said the method could be used to monitor the discharges
of large volumes of heated water into rivers and lakes by power plants,
steel mills, and other industries. Ecologists had sought regular monitoring
of such flows, said to be potentially dangerous te fish and other marine
life. Like the conventional method of taking water temperatures from
aircraft, the Calspan method used an infrared thermal mapper to record
infrared radiation from the surface, but did not require ‘““ground truth”
readings taken simultaneously at the sites being scanned, using boats,
equipment, ground personnel, and correlations that were both time-
consuming and expensive. The new system used a radiometer to track
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along the image produced by the thermal mapper, extrapolating true
ground temperatures from a series of passes over sites with identical
temperature and noting changes in infrared intensity. Maps using this
technique had been within 1°C of agreement with temperatures checked
at the water’s surface. (Calspan News, Second Quarter 76, 3)

® An FAA test of a new method of conserving energy, to be used when weather
or other factors caused delays in aircraft landings, saved nearly
2.5 million liters of fuel in 1 day. The test consisted of holding Chicago-
bound flights on the ground at 150 airports until they could be accepted
at Chicago’s O’Hare International Airport with a minimum of airborne
delay. (Av Wk & Space Tech., 22 Mar 76, 37)

© A 3-yr International Magnetospheric Study that began 1 Jan., sponsored
by the International Council of Scientific Unions, would be coordinated
by a steering committee set up by the Special Committee on Solar-
Terrestrial Physics, chaired by Juan G. Roederer, professor and senior
research physicist at the University of Denver. The 20 or more countries
participating in the study had already submitted more than 1000 individ-
ual research programs, including ground-based, balloon, rocket, aircraft,
and spacecraft experiments as well as networks of magnetic, auroral, and
other geophysical observatories. Among major spacecraft projects
planned by the European Space Agency, Japan, the Soviet Union, and
the U.S. would be use of ESA’s Geos spacecraft in geostationary orbit. ESA
and NASA ‘would join in an International Sun-Earth Explorer (ISEE) pro-
gram to measure properties of different parts of the magnetosphere
simultaneously. About 40 other spacecraft launched before and during
the study period were expected to contribute sun-earth physics data to
the study. Roederer told the National Academy of Sciences that the
international coordination differed from that used in the International
Geophysical Year, relying on interlocking spacecraft missions and quick
and active exchange of information and scheduling. (VAS News Report,
Mar 76, 1)
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1 April: Dr. Bruce C. Murray, professor of planetary science at California
Institute of Technology and geologist by training, succeeded Dr. Wil-
liam H. Pickering as director of Caltech’s Jet Propulsion Laboratory.
After earning bachelor’s, master’s, and doctor’s degrees at Massachu-
setts Institute of Technology, Dr. Murray became a geologist and later
served in the Air Force. At the USAF Cambridge Research Lab., trying
to expand knowledge of the earth’s shape and gravity field by the use of
earth satellites, he became interested in space technology. First faculty
appointee at Caltech in the field of planetary astronomy in 1960,
Dr. Murray and Prof. James Westphal were in 1962 the first observers
of infrared emission from an object outside the solar system (a star) and
did infrared mapping of the moon, Venus, and Jupiter. Dr. Murray was
the author or coauthor of 4 books and more than 60 scientific papers,
including the recent book ‘‘Navigating the Future.” (Pasadena Star-
News, 1 Apr 76, 1; Glendale News-Press, 1 Apr 76, 1; Montrose
Ledger, 1 Apr 76, 1)

® Images from NASA’s Landsat 1 earth-resources survey satellite helped
Alaskan Indians to choose the best areas of timberland and mineral
deposits in compliance with the Alaska Native Claims Settlement Act of
1971, NASA announced. The act set aside 99 million acres from federal
public lands so that more than 200 native village corporations and 12
native regional corporations—representing about 100,000 Indians, Es-
kimos, and Aleuts—could settle claims going back to the U.S. purchase
of Alaska from Russia in 1867. A regional corporation—Doyon,
Inc.—asked the Univ. of Alaska to recommend the best land out of
inaccessible, irregularly shaped tracts scattered over the huge state.
Though known to be rich in minerals and commercially profitable forests,
the area had no detailed maps and few settlements, roads, or airfields.
Scientists at the university’s Geophysical Inst. used Landsat images,
combined with limited ground and aerial data, to map 7 million acres of
which Doyon chose 2 million. The Doyon selections were based heavily
on the Landsat maps; the university reported that application of Landsat
data “‘at least doubled the value of the land selected . . .”’ (NASA Release
76-63)

® Egypt and the Federal Republic of Germany had agreed that Germany
would supply Egypt with a ground station for receiving transmissions
from the Symphonie 1 and Symphonie 2 comsats jointly operated by
FRG and France, the MENA news service from Cairo announced. The
stations would use 200 lines initially for telephone contacts between
Egypt and “‘each of Germany and France,” as well as between Egypt and
any other Arab state in which a similar station would be established. The
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stations would also be used for television transmissions between France
or Germany and Egypt. Egyptians would be sent to FRG for training in
operating the proposed station, and steps toward establishing the stations
would begin in 1976. (FBiS, MENA in English, 1 Apr 76)

2 April: Gerald D. Griffin, Deputy Associate Administrator for Operations in
NAsA Hq'’s Office of Space Flight, had been named Deputy Director of the
Dryden Flight Research Center effective 1 May, NASA announced. Griffin
joined NASA in 1964 and served as a flight controller at Johnson Space
Center during the Gemini program before being named an Apollo flight
director in 1968; he served in that position on all 11 Apollo missions, and
was lead flight director on Apollo missions 12, 15, and 17. He went to
NASA Hq in 1973 and had previously been Assistant Administrator for
Legislative Affairs. He had served in the Air Force and was an aerospace
engineer with Lockheed and with General Dynamics before coming to
NASA. (NASA Release 76—66; DFRC Release 5-76)

® Two engineers at Marshall Space Flight Center had developed a solar-
energy collector using air rather than water for heat transfer; this might
be the key to low-cost solar-energy systems. The collector consisted of
3 parts: a rigid foam structure, a metal collector plate, and a transparent
cover. The device needed no tools or fasteners, but could be fitted
together, and required no insulation; it measured 1 by 2 m and weighed
about 17 kg. The inventors said their collector had shown itse